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4 On the Manner of Turning 

cuUy of managiDg these tools, when hel^ in the ordinary 
handles; and, indeed, the necessity of it has been felt 
and obviated by worJtmen in different ways, as we shall 
hereafter have to mention ; but by none in a superior 
manner to that here shown. 

An excellent example of a tool, formed on this prin- 
ciple, has been afforded by that scientific mechanic, Mr. 
Brunei, in his celebrated block machinery at Ports- 
mouth, in the tool employed by him for turning the 
wrought-iron pins, cylindrical, upon which the hard- wood 
sheaves turn in the blocks; the pins being also greatly 
improved in hardness and durability by being subse- 
quently burnished, in a most ingenious manner. 

This tool is simply a steel cylinder, properly hardened 
and tempered, and having its top ground off flat at a 
proper cutting angle, see fig. 12. It is held upright, and 
carried along gradually and uniformly in a rectilinear 
direction, by being placed in a proper carriage affixed to 
the machine, and urged forwards by a screw. The oval 
figure, N, is a representation of the flat face of the tool, 
viewed in front. 

Another example we quote, from the successful practice 
of an old, experienced, and excellent workman, in a large 
manufacturing town, in the central part of the kingdom; 
and which practice is well observing of adoption. He was 
exceedingly partial to the use of hook-tools, in rough- 
turning and finishing wrought-iron, and even well an- 
nealed steel. These hook-tools are already known, as 
l)eing employed in scooping cavities in wood in the lathe ; 
but are by no means so well known to, or employed by the 
turners in metal. Fig. 13 is a top view of this tool in its 
rounded form, and which was used by the workman 
alluded to, in rough-turning cylinders ; and fig. 14, the 
straight form given to its edge, for finishing the cylin- 
ders. These tools he forged out of a square or half flat 
bar of good cast-steel, one end of which he drew out into 
the shape shown flatways in. fig. 15, and endways^ or in 
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Wroughi'iron in the Lathe. 8 

section, in fig. 16: that i», he spread the steel by the 
hammer, to a thin edge on each side, having a cress, or 
swelling, in the middle of it. He always planished or 
condensed the steel well, by hammer-hardening it till it 
was cold, and then filed the tool into shape, previous to 
bending it into the rounded or flat hooked form, as re- 
quired, at a red-heat ; observing to turn the cress or i^well 
inwardly; and, lastly, carefully hardened and tempered it. 
He had then only to grind one of the two edges of the 
tool. Outwardly, and accurately into shape for use, leaviDg 
the other edge unground, to lodge upon the lathe-rest; 
as it would have become blunted thereby, had it been at 
first ground thin enough for turning with. When, how- 
ever, the first edge had, by repeated grinding, become 
unfit for use, the other took its turn ; and when, finally, 
that had also been worn down, he broke ofi^ the remaining 
part, and again drew out another hook, as at first. We 
may, however, add, that had he annealed his steel, in the 
manner described in our second volume ; viz. by heating 
it just short of the hardening heat, and instantly quench- 
ing it, the condensing effect of the hammer would hcfve 
been much greater upon it. 

(To be continued,) 



IT.— On the Blowing of Air into Furnaces by a Fall of 
Wafer. By the late celebrated William Lewis, M.D. 

(Continued from page 333 J 

Experiments of the proportional Bores of the Funnel and 

Pipe. 

We have already seen, that unless the throat of the 
fannel is less than the pipe, the quantity of air carried 
down will be inconsiderable ; and that by lessening it fur- 
ther than to a certain point, the efibct is also diminished. 
•To hit this precise point is not perhaps possible ; and the 
point which is the most perfect proportion for one beigtit 
of walOT, cannot be so for any other ; an increase of the 
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pressure^ diflposing the jet to spread* morei and fiU a lacger 
bore. 

It appears from some experiments alreadjr mentioned 
that when the whole height of the fall of water is fifteen 
feet, the height of the pipe ought to be nine feet« and 
that of the fonnel six. This being as low a fali aa 
these kinds of machines haye generally been erected Ibi; 
and as high a one as is generally to be expected in this 
country, I made several trials for adjusting the propor- 
tions to those heights; using for the funnel, a tapering 
copper pipe/ into the lower end of which were oceasioi. 
ally inserted smaller pipes, of different bores. 

By trying several of these funnels we came to certain 
sizes, which could not be much increased or diminished, 
Mfithout diminishing the effect o^ the machine; but if there 
Li, in this respect, any exact standard, our experiments 
did not discover it. There are so many circumstances, 
.a3 we have already seen, which influence the effect, that it 
is very difficult to judge, when the difierences are small, 
bow far, they depend on any particular one. When the 
area ot the orifice of the pipe was from four to five times 
greater than that of the funnel, the differences in the 
height of the gauge were not very considerable : the due 
proportions seem to lie within these bounds ; and perhaps 
nearer to the latter than to the former; for when the 
i^nel was only about the sixth part of the area of the 
pipe, the gauge stood rather higher than when it was a 
third part ; from whence, die proportions should be as one 
'4o <)B6BKewhat iBnaee than four and a half. 

Experiments of dividing the stream, so as to increase its 
effects, and render hss water sufficient. . 

As the effect of these kinds of aoAchines depends on 
the water being spread and (Mvided ; and the air» which 
4^ome« in to fill the interstices between tlt^ little streams, 
or dxops^ whish compose the jetf being jMifibed down with 
Ti^QCiitjb ky the suoq09dii9g^ iMtec^; X have ^ndMveur^ 
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to 4ivi<le the atream mo^e effectually than is done in 
the common maohines, and with little or no diminutiob 
of its: velocity , by varying the form of the aperture of thd 

On the orifice of the funnel, I fitted a perforated tin 
plate» like the nose of a watering*pot» but with the holes 
larger^: and of a triangular figure ; this figure was chbsan 
on account of its great surface ; water passing through a 
triangular fiperture haying about a third part more sur- 
face than through a circular one of equal area: some 
more holes were made round the sides, in such positioni 
that the streams issuing from the higher holes might M 
where fall npon, or coincide with those from the low^ 
ones ; but that the water might be uniformly dispersed 
through the whole cavity of the pipe. By this division of 
the water it was made to fill a much larger bore tUui 
otherwise, and to produce as great an effect as the fiill 
quantity ef water which the. same pipe would otherwise 
have required; insomuch, t^at quantities of water which 
had little effect in th^ common way of application, wexe^ 
by: this contrivance, made to yield a strong blast. -^ 

• This method is, however, accompanied by^im inconvie- 
ni^ice, which often sliowed itself in the course of the exr 
.periments ; and which .must be more considerable, in the 
jBontinued working of the machine. After it had acted 
;vigprQvsly for some time, its action frequently abated of a 
sudden; the bla9t frwi the blowing pipe grew weak^ and 
the g9[uge sunk: sometimes its force increased again .in 
a little while; but| for the most part, it contini;ie4.to 
diminish more and more. The cause was discovered io 
be bits of leaves, and other like matters, which the waiter 
had carried into the funnel, and which had in part stopped 
jip the small, aperture?. The reme^dy was obvious, letting 
,1he water pass. from the reservoir through a lyire sieve, 
.^hose h^es were much finer than those of the fu^in^ ; 
and doubtless an expedient of the sa,me kind would prpya 
effieqtuiils&ur.the Jarge^ ma{#a^.. _Iti^ ia all ca^[|#d- 
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yJl^m^^U^ hme. tba muMi passifarongkia graitiBg before 
ii^uU^A.ihe ftianel,} even .the commoo large apertures 
bfvig iMonetimea ehoaked up, by matters which the 
stvAimd bringB along wUh it« Where soantiness of water, 
OfjiVWii of fio high a fall, as is commonly required, per- 
99^ifia;tQ this contniyaQee for procuring a more effectual 
diction of it, and for augmenting its power, with its sqr- 
fa($fi^^two or throe gratings, or perforated planes, with 
a|iK||r,|uri»s. of different siaies, will be necessary; one, with 
very fine holes, much. smaUeP; than those of the cullender ; 
i^lf^t nothing can. get through ithe former, which can be 
I9i. danger. of sticking in the. latter: another with larger 
apf9itur€is, tor detaining weeds and such other matters 
iEMrj^QUld soon obstruct the finer strainer. 
iiJ^ have tried other methods of procuring this dispersion 
o^iftbe. water, by making the throat of the funnel of dif- 
f#eiit figures, but with little success. Whether the throat 
WM made, converging or diverging, in greater or lesser 
tlegrees, there did not appear to be any material diffe- 
rtefece in the effect of the machine. I introduced into 
tlMd funnel a cylindrical core, which was fixed in the 
niddle of it, by means of pins projecting from it, so as to 
iMve a circular aperture all around it ; and this core was 
sometimes solid, and sometimes a "pipe, which reached 
■ sbtfve the funnel, end carried down air into the middle of 
the jet below ; but no other difference was observed in 
dither case, but w^at arose from the necessary diminu- 
tiim of the quantity of water. It is probable, indeed, 
Ifcat by duly proportioning the core to the funnel, and the 
uridth of the pipe to the ^eet of water, falling round the 
aoie# the effect, by the division of the stream, would be 
greater than an equal quantity of water would produce 
when falling in one column; though the increase ob- 
tainable by this method did not promise to be considerable 
enough to deserve the troublesome investigation of the 
proportions. One trial, however, depending partly on this 
piinoqple, appeared ^ sometrnportance to be made. 



■ -Ak- Ae^mMti&B-mMciaait^hi'Si^ Pixmre ksaidto teVe^ticit'^ 
apertureft^in-llie bottom of the fiuiiielr irilose 'straaiils^'^ 
tbey issafi' oat CS068 one anothevj atid are dashed iMsr 
drops, -I ^ed-'tot'Misw^ this intea^on hfuabxgfoz'ilkf* 
fuBBel a irooden^ trunks ' witib two » of iU sides idopHig' 
dowAirafds, wi^'as to-kiave a long narrow afiertnre between* 
them ;i iDsatlMi middie of this apertore, and paroBel iotti^" 
indoied ^ndeSy 'J was jilaoed a w^d^, of the same skffMSr- 
withvthei^idos of the' fdnneU that the* water might paai' 
oat iii^wc^ sheeU, ^Ureeted towards^one another. 

The fuiinel was at- top about eight inches square; ittf 
width at bottom j seven inches and eight-tenths, by onto 
inoh ^aud nhie^ teiftfafr. The wedge dropped iiito it entilrebf ' 
stopped the lower apditttte^ and had its' thin edge hai^** 
ing* d6wn oonsideraUy- beloW it: slips of wood of different 
thioknesses^ fest^oed on the wedge oeitasionally, two otir 
each sidoi presented its falling down so far, and procured 
spaces of different widths,* between it and the sides- of .IM^ 
funnel, £K> that the water could beredticed at pleasure ' 
into two sheets, seven inobesand eight tenths wide ; mi 
from less than a quarter of an inch to three quarters of 
an inch thick; the ^partition in the middle reaching inatt' 
cases lower down than that which confined them on tli^' 
sides, -that they might not unite into one, upon their dil^ 
chargie from the throat. Along the sloping sides of tb^ 
funnel were two air-pipes, of the same bread A with theuH 
aad' about an inch and a half wide ; sa that at the bottdih 
there were three oblong rectangular apertures ; the middk^ 
one with a w^ge in it for the water, and the two lateral 
OB^ 107 air; the outsides were continued about sevelt 
inches and a half below these apertures, so as to fonot a; 
laif^-cavity for the water to spread in. 

The 'funnel above the throat was somewhat more tlUtti 
thtee foet high, on the top was fitted a wooden pipe, 
nelffly of the same width with it, and four feet eight 
iothea^ high.- The^ top^of this pipe, passed up. through a 
TeetaBgokBuiBktektif «aar^ IfiS im^es in length, and 81ft 
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nwidthy and which comequently <»>ntauied nbout fifty- 
■evfiD gallons <»i etery iuoh in depths For admUting the 
water two holes were made» in two opposite sides of the 
{Hpe,. about ten inches high, witib two. sliders fitted to 
them, for occasionally varying their height ; and conse^ 
qnently the quantity of water received. On the outside 
ef each hole was fixed an iron plate, perforated, with 
aomerons small holes, to keep back such matters as 
Blight chbak up the throat : that the holies might be suffi*- 
eient to allow water enou^ to pass itt, ,ihe stvainer was 
Made wider than the aperture in th0;pipe, and bent to a 
•end-cylindrical form. . ' \. . \ 

'■■ To ^e bottotn of the funnel enlarged as above-men- 
tioned, was fitted a pipe, six feet high, and in width four 
iocfaes by seven and a half. The bwer end of tins pipe 
was inserted into the head of a large cask, without a bot- 
tom, which rwas set in a tub above three &et d^^pt with 
Hktee supports under the lower edge of the cask, to pro- 
eare a q)ace between it and the bottom of thetvib, for 
tils' water to pass freely ofi*. About eight iuehes under 
the orifice of the pipe, a round board, for the water to fall 
upon, was hung by three cords, which passed up through 
Ihd head of the cask, and were secured by pegs. At one 
side a tin vessel, full of water, was supported in the same 
manner; and through a &ucet, over the middle of this 
vessel, was inserted a glass tube, tbirty^four inches ioiig. 
At the other side was the blast^pipe, about three-quarters 
df an inch in diameter. 

' VFhe machine being thus prepared, we proceeded t^ the 
trial of it, expecting that the two stream/s, from their 
•tfong direction towards <me another, would cross, cmd 
be dashed into drops, and carry down abundance of air. 
fist in the effect we were greatly disappointed : the blast 
was weak, and the gauge rose to no considerable height^ 
whether the wedge was dropped down or raised up, so as 
tosuffsr the water to pass in lesser or greajber qu^u^tity, 
in diin or in thick sheets ; in contimied trials and variatiooft 



of tlie 9f9stme^ for -thre^ «r four 4sljs^ 4;be ^aiige vmi Mi 
ODce observed to rise so high ^s toi inoheb.' A good derf 
of aug; indeed^ escaped through the junctions of the pipe, 
andof ;tho air vessel^ hut aot near enough to bmLo sp 
tb0 0i^p^oted ^nanti^y* .t 

. The v^dge aiuwering ao illi it wag hud aside ; and lit 
ilf place was introdiieed a leadeu "vasael, of Ihe same shape 
with the ftumel's throaty and of saohaMlyB aa torest agaiaii 
the fiidtts pf iheapertore, by its upper #49e» wd hangiiit, 
OF seiFen inches downm the wider part, of the pipe : in tho 
(^idostand bottom of this vessel were made several hokM^ 
about two-tenths of an inch in diameter. With this altdri^ 
tion likaA the treasure to find that though air roahed out 
from th^ joifitSy even more plentifully than before ; yettks 
Ua&t from the blowittg«rpipe was strong^ and the water in 
the gaug^-pipe rose to the top^ and run over. ^ - 

I tried to measure th^ quantity of water necessary At 
produdug this effect, for a certain time* The reservoir 
being fidled to the depth of fourteen inches, the gangv 
rose as before, and continued high for . four minutes; after 
which it began to sink fast; the water in the reservcfir 
•havmg then become too low to keep the pipe fuU^ thonf^ 
it continued to run for a considerable time longer. Frma 
th^, dimensions of the reservoir already mentioned, it wiH 
i^pear^ that if €dl the water had run out in the £om 
ainntesyit would have amounted to near two hundredgnl- 
lons'in one minute ; but at least a fourth of it remained aflsr 
that period.; so that the expense couldtnct exceed a bnaK 
died md £f(y gallons in a minute. W^ could not expect 
^uiy ¥ery great accuracy in this determination, because^ ns 
the height of the wat)^ continually decreased in the reser- 
voir, its velocity Ukewise decreased; so that if a due 
quantity run in the last minute, a superfluous quantity 
9tmi have run in the first. - 

The leaden cullender being taken out^ and the whole 
tiweatc left vacant for Ihe streaai, the g/Biagt> atilk roae to 
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Ae top; but the expense of water was now more than 
doiibte to what it was before. 

. These trials, though not carried to such a length as I 
could have wished, satisfied me and those who assisted at 
them, that much more air is to be. obtained bj dividing 
t&e stream by means of a cuHender, than by any other 
njetbods that have been tried ; and that with such a ma- 
dUne (18 is above described, a stream of a hundred and 
jCfty gallons, at most, in a minute, is sufficient to produce 
a*dontinued blast, from a pipe of three-quarters of an inch 
Ime, of such a strength as to support a column of water 
of three feet or more. 

V To afford as much assistance as possible to those who 
mhy be desirous of erecting machines of this kind, I shall 
here collect into one view the most material particulars 
which my experiments have discovered, with regard to 
tKe perfection of their structure, and form from them a 
'description of such a machine as promises to be most 
'effectual. 

' The bottom of the reservoir of the water should be 
'dbout fourteen feet above the level of the ground ; we 
seed not be very solicitous about procuring a greater 
iieight ; for though a greater would be of some advantage, 
yet this advantage appears to be much less considerable 
littin has been commonly imagined. In the channel by 
whioh the water is conveyed, are to be placed gratings 
of different sizes, as already mentioned ; and before the 
wpstiMxe a finer grating, which may either be a perforated 
iron plate, or a wire sieve, to serve as strainers for keep- 
ing back such matters as would obstruct the apertures 
which the water is afterwards to pass through. The stream 
riiould enter at one side, or be so managed that the water 
ill the reservoir, or funnel, may not be agitated by it, or 
put into a spiral motion, which our experiments have 
shown to be very injurious. 

In the bottom of the reservoir is to be made a round 
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hole, for admitting the upper end of what w^ have hithert; 
called thie funnel, but which may here be more cpn^ 
venie^tly a cylindrical pipe of copper or of cast-iron, five 
or six inches in the bore, and seven feet long. To the en^ 
of this pipe is to be fitted a cullender, about a foot long^ 
with the holes triangular, of about half an inch on eacjfa^ 
side ; and six or seven stripes from top to bottom, at equal 
distances, preserved without any holes, for admitting air to 
pass down to the lower streams. All the holes shoi^l4; 
be directed downwards, that the streams may not be 
forcibly projected against the sides of the pipe which is %g^ 
receive them, so as to have their velocity too mi)ch dii&V; 
nished. 

If there are six of the perforated spaces in the culle9de]r«. 
the number of holes in each may be twenty, so ibsiX th^ 
whole number of holes will be one hundred and twenty^ 
The side of each of the triangular holes being half an inch», 
the area of each will be the eighth part of a square inch ;. 
and the sum of their areas ' will be fifteen square inQh$#« 
The quantity of water running through one aperture of 
such an area, at the depth of seven feet and a half under 
the surface, comes out, on calculation, about six hundred 
and twenty-two gallons in a minute ; but the real quantity, 
will doubtless be much less than this, on account of th^a 
great friction of the water, in passing through a numb^Qn 
of small holes, ai^d of the resistance of the air, whicl): 
increases in a very high ratio, according to the increase qC 
the velocity, and enlargement, of the surface ; it is in ^^ 
to make up for these retardations, that the pipe is directed^ 
to be made so high. The surface of the water is hei^ 
above thirteen times greater than if it passed all througl) 
one circular aperture. ^ 

Both the pipe and the cullender should have a flaiich^ 
or rim, round their orifices ; and be secured to one anothj^ 
by screws passing through the rims of both, with a plaf^ 
pf lead between them, to. make the juncture tight,, as 
commonly practised in joining iron pipes for water-works. 
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This way of joimn^ tkem pemits f&e oallender to be 
taken ofif and cleaned, when a cBminntion of the effect 
of the machine shows the holes to be choaked up ; which, 
however, it is apprehended yn[\ seldom happen. 

As the holes will permit more water to ran throngli 
d^ may at all times be wanted, it is proper to have some 
ecmtrivance for occasionally closing a part of them. This 

• • • 

jteay be effected by means of a thin copper pipe, open at 
both ends, as high ai^ the cnllendeir ; and of such width* as 
jnst to drop into it. If will be easily conceived, that 
when this register is let entirely down, the lateral holes 
will be covered, and the water admitted only to those in 
the bottom of the cullender ; and that by raising it furth^ 
aad further, more and more of the lateral holes will be 
vneovered. The register is to be hung by a wire, to a 
cross bar over the reservoir, by which wire it may be 
laised and lowered, and a sccde, or divided board, may be 
adjusted against the upper part of the wire, for ahowing 
the height of the register, or the number cS boles closed 
by it. 

The most commodious and effectual way of admitting 
air to the water appears to be, that of our first experi- 
ioents ; viz. hanging the throat of the funnel, in this case 
Ibe cullender, within the wider receiving pipe ; lor by diis 
means the air is admitted freely and uniformly all rounds 
Tins last pipe should likewise be of iron or copper, twelve 
kiches in diameter, and spread out at top to the width of 
&cteen or eighteen inches, that a large space may be 
left round the cullender ; this space should reach three or 
tcm inches above the uppermost perforations of the cul- 
Il^ider, to prevent any of the water from bdng dashed 
over the top. 

• A pit is to be sunk in the ground, not leas than Ax feet 
ieep. In this is to be placed an air-vessel, made of wood, 
Bned with lead, without a bottom, three or four feet in 
width, and ten or eleven bigb. The vessel should be sup- 
|lorted Ml feet, of a proper srf:recrgf(b, with auffi«ie&t> spaces 
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between fkem for the water to pass fireely oat: thiis vrtc^ 
is preferable to the common one, of placing^ the \owet 
edge of the vessel on the bottom of the pit, and cutting 
an aperture in the side, because the height of the aper-^' 
ture is so much taken oflF from that of the ressel. The 
reservoir being fourteen feet above the ground, and thef 
upper pipe - and cullender reaching down eight feet, oiAy 
six feet remain below the cullender; so that the air-vessel 
being sunk six feet in the ground, will reach nearly up to 
Ae cullender; and almost the whole height of the under^ 
moist pipe will be included within the vessel. This pipi^ 
may be aboye nine feet long, three feet or more of ft 
gokig down into the pit, which three feet are here bA 
entire gain in the height of the fall ; for the pipe, in otheif 
machines^ ccmies at most no lower than the level of the 
ground, where the water runs off on the outside. This 
h^ht is -gained, in virtue of the compressed air in the 
vessel, pushing down the water below, as already shown! 
It may lye always as g^eat as the height to which the 
water is intended to rise in the gauge. At the distance 
of five or six inches, under the drifice of the pipe, is to be 
placed the concave iron plate or stone, for the water to 
fall on. In the top of the air-vessel is to be fixed the 
gauge and the blowing pipe. 

(Such is the general construction of the blowing ma- 
chine, whitcb promises to be particularly useful in cases 
#here water is scarce; or where the want of a natural 
fall fenders it necessary to raise, by very expensive means, 
the' great qtrantities requisite for woiking the domnion 
beH[a#8. It is presumed, tkat kmit of these Headlines wi^ 
be flfnfficient for the iron forge, and £tNr sundry othisr 
purposes, where the quantity of air is not required to M 
very great ; that it toiU he le^ expehiite, on dcooimf iff 
the dunAility cfUs materials y 'and the dmplieity of ii$ 
94ructfite, tkdtt any kind of bellows now in use ; and, wkAt 
i$ of principal importance, that much less water wilt 
^ervefht'iB&HHng^it. fa cases, where one of the ma- 
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clunes oannot wpphf air cuMHigb» at foot ikp large mm 
smeltiiig furnace, two pipes may be used, both fed by one 
reservoir, and entering into one air-vessel, as practiced in 
some of the instruments described in the beginning of this 
article. The use of two pipes appears more eligible than 
enlarging the bore of one, for air cannot be so freely in- 
troduced into a large body of water, though divided by- 
the cullender, as into two smaller ones of equal quantity. 

It may be observed, that the blast will be stronger in a 
d^nse state of the atmosphere than when it is more rare or 
expanded, a greater quantity of air being then introduce 
mider an equal volume.* If, therefore, the quantity oS 
water has been adjusted so as to raise the gauge to a 
proper height, when the air was light, it will frequently^ 
happen that the same quantity of water shall raise it 
higher; and consequently, if no greater, height is re- 
quired, that a part of the water may be saved. ; As tibe 
gauge of our machine discovers, by inspection, these 
variations in its effect, the register affords convenient 
means of regulating its power, and increasing or diminish-, 
ing the quantity of water. 

(To be concluded in ournext,) 



III.— 4^ Epitome of the improved Pestalozzian Sysie^ 
of Education, as practi9.e(f hy M. William Phiqus^ 
PAL and Madame Fretaqeot, formerly of PurU^ 
but note at Philadelphia. By William Maclure; 
Esq., President of the American Geological Society'^.' 

The great and fundamental principle is, never to attempt 
to teach children what they do not comprehend, and to 
teach them in the exact ratio of their understanding it, 
without omittipg one link in the'chdin of ratiocination, 
proceeding always from the known to the unknown, from 
the most easy to the most difficult, practising the most 

* Fjrom Yol. x. of the American Joanud of Science and Afti . . ^ 
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extensire and accurate use of all the senses, exeroisingv^ 
improYing, and perfecting all the mental and corporeal 
faculties by quickening combination ; accelerating and: 
carefully arranging comparison ; judiciously and imparti- 
ally nmking deduction ; summing up the results free firoBL 
prejudices, and cautiously avoiding the delusions of imf^ 
nation, the constant source of ignorance and error* 

The means of effectuating the above are, first, a careful; 
examination and inspection of the objects themselves, m 
of tangible and visible instruments, calculated to demon<r. 
strate their properties and bring the^m within the reach of 
the senses. If these cannot be obtained, then accurate 
designs, or representations, and books, and descriptions, 
although imperfect substitutes, are employed ; but these 
me not to be resorted to until every possible means of 
acquiring the first two have failed. 

They learn mechanism by the machines or exact models 
of them,; arithmetic, by an instrument called. the arith* 
mometer ; geometry, by an instrument called the trigonp- 
met^, and another called the mathemometer, by which 
the most useful propositions ot Euclid are reduced to the 
comprehension of a child of five or six j^ears old ; mathe- 
matics« by the help of the last-mentioned instruments ; 
and all the mathematical forms in substance by solid 
figures. Natural history, in all its branches, is learned 
by examining the objects in substance, or accurate repre^ 
sentations , of them, in designs or prints; anatomy, by 
skeletons, preparations, and wax figures; geography by 
globes and maps, most of the last of their own construe* 
tion; and hygiene, or the preservation of health, by their 
own experience, in attending to the consequences of all 
the natural functions. They are taught the elements of 
writing and designing by the freedom pf band, acquired 
by a constant practice in forming all kinds of figures, with 
a slate and pencil put into their hands when they first 
^nter the school, on which they draw right lines, dividing 

TkcA, Rep. Vol IX. q 
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^em into equal parts, thereby obtaining an accuracy of 
flte eye, -which, joined to the constant exercise of Judging 
of fhe distances of objects and their height, gives them a 
periect idea of space, and practises them in a rapid ahiS 
669ifect coup cToBil, so necessary in the useful arts and 
niaiiuikctures, and oii which the accurate knowledge <tf 
the properties of every species of matter dejp^ends. They 
lieafn music by the distinct diflFerence of sounds, through 
flie medium of an organ constructed for the purpose, and 
a' sonometer ; and first learn sounds before they are taught 
the notes or signs of those sounds ; gymnastics, or the 
exercise of all muscular tactions, they acquire by Ihie 
practice of all kinds of movements, always preferring 
those that may lead to utility, such as marching, climbing, 
the manual exercise, &c. &c. They are taught the greatest 
part of those branches at the same time, never fatiguing 
the mind with more than an hour's attention to the same 
thing, changing the study, and rendering it a play by 
variety. The pupils learn as many modern languages aiis 
there are different languages spoken by the boys of dif- 
ferent nations at school, each instructing the others in the 
Vocabulary of his language, while he acquires the words 
corresponding in the language of those he converses with, 
until he has a complete vocabulary in his head, when he 
begins translating his own language into the foreign ^ and 
the master, when he corrects his translation, gives him the 
rules of grammer by which he is guided in the correction, 
by which means the pupil learns the practice and theory 
of grammar at the same time ; and while the rule is im- 
printed on his memory, he has a tolerable idea of the 
feasoh and utility 6f the rule, coufimed by the example 
in his translation, and supported by the explanation of 
the iniaster, whicli avoids the dry, disfigreeable, and dis- 
gusting study of the theory of grammar, than which 
nothing can be more irksome, tiresome, and unpleasant to 
ike learner, or more difiicult for the schoolmaster, to 
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command attention to ; and often renders correction an4 
punishment necessary, to force the pupils to choose the 
lesser evil. 

Education ought to be the apprenticeship of life, and 
children ought to be taught what imperious necessity may 
force them to practise when men, always preferring the 
useful to the x)rnamental ; preparing them io withstand the 
reverses of fortune, leaving the choice of their amuse- 
ment and pastime until their pecuniary independence shall 
permit them to make a choice of their pleasure. 

To court pleasure and avoid pain includes the greatest 
part of the; motives of human actions, to accomplish which 
children ought to be taugnt to avoid remorse, fear, miseryi 
and ennui.-; To prevent the first, act always honestly s^nd 
uprightly ; do as you would wish to be done by : secondly^ 
retain all yourinstinctive coiirage, and view eve^ry thi<)f 
as it really exists ; thirdly, allow a moderate indulgence 
of tlie natural^ appetites, and enjoin a total prohibitioii 
against acquiring any artificial tastes or appetites ; observe 
frugality, an^ th^ strictest (economy in the smallest expen* 
diture, recollecting the old proverb, ** tajte car^ of th<9 
pence, the pounds will t^ke care of themselves : " fourthly, 
obtain a knowledge of jfche objects oi nature and art, aj]4 
a^ early habit of receiving pleasure from the examination 
of thesu : 

Hume's definition of man, that he is a bundle of habitst 
is as true as Iconic, and points out the advantages that 
instructors of youth might derive froni that propensity^ 
namely, that of acting from ^abit. By coaistantly a^d 
habitually associating pleasurable sensations with all the 
useful and necessary operations of' life, we thus turn the 
common occupations which the wants of -man require into 
amusements, and form the life of man into an agreeable 
pastime. If we examine how the trifling diversions of 
hunting, fishing, gaming, &c. &c. become ple^sur^s, we 
shall find the cause to exist in habit and frequent use» 
which might be more easily attached to some useful em- 

c2 
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ployment, the advantages of which would be permanent 
and lasting, and not finishing when the action was per- 
formed, or productive only of remorse and repentance, 
like nine-tenths of the fashionable amusements. Upon 
this great and powerful lever of the mind, which as yet 
has been employed only by crafty politicians, and by that 
portion of ecclesiastics who have abused religion for their 
selfish and anti-social purposes, volumes might be written 
to explain its beneficent connection with all the ramifica- 
tions of society ; but this digression would take us too far 
from our present purpose. 

Two of the best gifts of naturie to man are health and 
time; and perhaps the total neglect and abuse of both 
may be the cause of most of his miseries and misfortunes, 
both moral and physical ; to rectify which, as far as pre- 
cept, example, and experience can do it, ought to be one 
of the principal objects of instruction. This is to be ef- 
fected by adopting the most efibctual means of preserving 
the one, and making the best possible use of the other, 
before it is too late; for unfortunately the youth of all 
countries have squandered the greatest part of both before 
they have learned their value. 

The immense advantage of the energy and exertion 
springing from free-will, over the cramped and snail- 
paced progress produced by coercion and force in the 
government of men, as well as of the animal creation, 
must be evident to the most superficial observer ; but in 
no case does the evil so materially injure and destroy the 
best and most valuable interests of society, as in the 
coercion and punishment of children during their educa- 
tion. 

This is the source from which spring all the violent 
malignant passions of anger, revenge, hatred, &c. ; this is 
the destroyer and exterminator of all their amiable and 
benevolent sentiments ; it is the corrupter of the heart : it 
stupifies the head, and suppresses all talent and genius, 
breaks down the spirit of natural independence, and fits 
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men for slaves, by exaggerating their propensity to crime^ 
and annihilating all the fine feelings that lead to great and 
benevolent actions. All these fatal consequences are 
avoided by the nature of the system, not requiring any 
such barbarous means of execution, and rendering the 
substitution of reason, in place of coercion, both easy and 
agreeable to master and pupil ; their natural curiosity i» 
encouraged and excited, when the gratification of it is a 
pleasure both to the instructor and learner. Never being 
forced to do any thing they do not like, all their actions 
are bottomed on free will, and united with agreeable 
sensations. Their most complicated studies are but an 
amusement which increases with the difiiculties they en- 
counter ; and this concatenation of pleasurable ideas with 
moral study never ceases, and is the cause of their being 
at school during their whole lives ; and the progress of 
their knowledge and improvement finishes only in the 
grave. 

The boys learn at least one mechanical art; for in- 
stance, to set types and print ; and for this purpose there 
is a printing-press in each school, by the aid of which are 
published all their elementary books, all of which are 
constructed upon the contrary principles from those of 
the old school; viz. taking the most direct and easiest 
road to arrive at the end proposed, in place of the cir- 
cuitous metaphysical method adopted by the old system, 
as if teachers were afraid of giving knowledge too cheap. 
By setting types they practise accurate spelling, and be- 
come familiar with the construction of all the languages 
which they print, and they can earn their bread in case of 
necessity. It is also a great source of economy to the 
school, and answers all the purposes of a recreation from 
more difiicult studies. 

The immense advantages of the system are more evi- 
dent when applied to the great bulk of mankind, namely, 
the productive, labouring, and useful classes. Those who 
from conquest, force, fraud, or the industry of their an- 
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cestors, are left with a sufficient revenue to live without 
labour, may remain in a state of ignorance. Perhaps this 
may be the fact, without injuring materially the state of 
civilization in the mass of society, as the ignorance of the 
class spoken of facilitates and accelerates the division of 
property, a state of things so necessary to general happi- 
ness, and to the elevation of mankind to the highest con- 
dition of moral and physical perfection. The pupils are 
capable of obtaining an accuracy of sight, which they ac- 
quire by a constant practice of measuring distance and 
dimensions, which gives them, when they leave the school, 
an experience equal to the acquirements of many years of 
instruction of an artisan, as they can, at a glance, decide 
whether a horse-shoe, a nail, a board, or any other piece 
of iron, wood, &c., will answer the purpose for which it 
is intended, without the trouble of trying. 

They learn natural philosophy by the most improved 
and simple instruments ; chemistry by the latest and most 
accurate experiments, never departing from the golden 
rule of proceeding from the most simple to the most com- 
pound, from the easiest to the most difficult, from the 
known to the unknown, and preferring the useful to the 
ornamental ; makipg at the sapie time the application of 
all the necessary arts and occupations^ that their utility 
may not be lost sight of for a moment. 

One of the advantages attached to the system is the 
facility of forming professors. The popish attribute of 
infallibility being exploded, the master loses none of his 
influence with his pupils by acknowledging that he is 
ignorant of the subject in question, but will learn it along 
with them, according to system ; in accomplishing which 
he has only to keep one lesson beiore the clas^, and the 
boys have a better chance to learn that particular science 
or art well, than if the master had been an old professor, 
for by learning it himself so recently be is instructed in 
all the difficult places, and is more capable of teaching 
the children how to get, over fhem, an advantaire which. 
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the Lancasterian or monitorial system has over the old 
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method. 

Lithography being the best, cheapest, and easiest mode 
of making accurate representations of every thing, and 
this system requiring, so great a number of exact repre- 
9e,^t^||^^PEi^ as.th^y are in all possible cases substituted for/ 
books or descriptions ; the pupils are all taught how t^ 
design on the stone or cartoons, and how to make th^ 
proper ink and pencils, as well as all the manipulation c^ 
printing and working the press, &c» &c. 

The advantages of calculating in the commpjn way, gfi 
reckoning by cyphers, is the smallest part of the gr^pjl^ 
and beneficial mental improvement gained by the calcul^r 
tion on memory, without the aid of any artificial figUrds^ 
as it exercises, improves, and accelerates the combinai*) 
tions, and renders comparison easy and accui*ate ; while it; 
^[ccustoms the young mind to rapid deductions, facilitatesi 
the drawing of just and accurate consequences, and lajai. 
&e foundation for a quick, impartial, and logical judg- 
ment, in. deciding op all questions of intricacy and diffi- 
culty, by furnishing to the mind the necessary elements to 
unravel the most complipated subjects. ; 



The public arp now generally informed, that the Pesta- 
Ipzziap system of education has been introduced into this 
country, by the public spirit and liberality, of Mr. Maclure. 

The following facts, in relation to the actual state of 
the schools at Philadelphia, were communicated by him in 
answer to the inquiries of the editor. 

JBXTRACT. OF A LETTER DATED PHILADELPHIA, ' 

AUGUST 19, 1825. 

Madam Fretageot's school has been established liere 
four years next October, has thirty- two pupils (as muny 
as she can take), and several are waiting for vacancies ; 
she has already completed the education of some, whose 
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parents thought them sufiSciently lostnicted in all useful 
and necessary information. 

M. Phiquepal began his school a few months ago, has 
eighteen pupils; and irill very soon have as many as he 
wishes to take, as the method requires more constant at- 
tetitioh on the part of the instructor than that of the old 
iScliooTs, particularly at first, as the greatest part of the 
i^ehblars have been treated diflTerently by previous educa- 
tion, and have got habits that must be changed before 
they can be effectually benefited by the system. It would 
b<^ necessary, to reap the full advantage of the method, 
that the children should be sent before they were at any 
s($hool» except being taught by the mother, who would be 
aided much by a small book published by Pestalozzi, 
called the Mother's Manual. I have always thought that 
children cannot be put too s6on to school, and the present 
practice, commencing in many countries of Europe, seems 
to sanction it. 

I have seen nothing printed about the system except 
Neef 's Sketch, which is all sold, and scarcely a copy h 
to be obtained in this country, although eighteen volumes 
have been printed at Stutgard, in Germany, on the Pes- 
talozzian method, which sold so well, that the printer gave 
Pestalozzi 60,000 francs for his share of the profits. The 
above epitome is too short, but I like short books with 
only the outlines ; they afford room for reflection, to fill 
tip the vacuum, and stimulate thought, which fixes the 
subject more firmly in the memory, besides flattering self* 
love (one of the strongest passions), by authorizing the 
reader to consider himself as author of all he reads or 
finds out by his own reflections. The fault I find with a 
great many books is, that mania of making things too 
plain, leaving nothing to cogitation, and treating too con- 
temptuously the intellectual faculties of the reader. 
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IV. — On the Science of Gymnastics*. 

m 

Thb French goyernment having resolved to encourage the 
institution of M. Amoros, professor of gymnastics at Paria, 
the minister of the interior appointed five commissionera. 
to examine in all their parts the gymnastic exercises^ and 
to report thereon in detail. M. Amoros first gave the 
committee an idea of what he calls elementary exercises* 
which consist in chaunting different pieces, the rhythm of 
each of which corresponds with various movements of the 
legs, arms, and body, which the pupils execute on the 
spot. A metrometer (metronome) regulates these mo- 
tions. The pupil thus learns to measure time and space*, 
to regulate with precision the common step, the accele- 
rated step, and the leaps of the gymnastic course. These 
exercises impress upon their different movements a rhythm 
which befits them; they give greater developements to 
the voice, and more force to the lungs ; they render the 
joints more supple, prepare the pupils for fatigue, and 
dispose them to exercise in the open air. The comijiittee 
were too enlightened not to appreciate the advantages of 
chaunting in connection with gymnastic exercises. T& 
dccustom the pupils to preserve their equilibrium, so ne- 
cessary in certain cases of danger, M. Amoros made three 
of the professors take a ball of 6 lbs. and hold it some- 
times with the left hand, sometimes with the right, the 
superior extremity horizontally extended, and advanced 
in front. The same exercise was repeated with the in- 
ferior extremities, the ball being supported alternately by 
each foot. To sustain the effort, maintain the station, to 
keep all the moveable points of the body in a fixed posi- 
tion, to subject the extremities to the tarsus, and makd 
the different points of the latter a solid pivot, which main- 
tains the effort and re-establishes the centre of gravity, 
are the principal muscular actions which this exercise re- 

*** From vol. x. of tht Americaa Journal of Science and i^rU^ 
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quire. The pupils in the court and stadium then applied 
the theoretic principles which they had just learned, and 
here the committee witnessed the utility of the gymnastic 
method. They saw with what precision all. the various 
exercise^ were performed, as well those that required 
great rapidity of motion, as those that depend on firmness 
and strength. Many among them obtained 350, 440, and 
350 degrees of the free dynamometer, for it is by this 
instrumept that Ampros calculates the progressive deve- 
lopements of their muscular powers. 

We have seen feeble and timid men acquire, in a short 
time, by gymnastic exercises, very considerable strength 
and boldness, and their moral energy rise in proportion to 
the increase of their physical strength. From the stadium 
the pupils proceeded to the inclosure where the machines 
were erected, and where they performed the exercises of 
running over inclined planes, clearing barriers, climbing 
masts, walking upon unstable beams, mounting ladders 
thirty-six feet high and slipping down, ascending heights 
by means of ropes and poles, and by men so suspended 
as to serve as ladders, and descending again with the 
gl^teat facility. The commissioners, surprised at the. 
strength, suppleness, agility, and address of the pupils, 
testified their satisfaction, and acknowledged the utility 
of the exercises. These were termiaated by their vault- 
ing oyer wooden horses, and also over living pnes^ and by 
t|ie conquerors receiving the prizes due to their superior 
skill. 

The design of this instructor is not merely to regulate 
and perfect the physical powers of his pupils, but to teach 
and di^posi^ them to len^ assistance to the weak, and to 
aid their fellow- creatures when in danscer. Those who 
fir^t witness these exercises are in constant fear for the 
saf(pty of the' pupils. But their elementary lessons ac- 
custom, them griadi^ally to measure their force and skill.; 
they are able, by proceeding from simple to compound 
exercises, to acquire solid instruction. If accidents occur 
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they arise evidently from disobedience, presumption, or 
forgetfulness of principles so well explained and applied in 
tkis establishment. Every needfid precaution is taken ta 
secure the pupils from accident. A thick bed of sand id 
spread at the foot of each machine, nets are extended 
round the masts, and the less skilful pupils are supported 
by belts, while their motions are carefully watched and, 
encouraged by the professors. The pupils in this remark- 
able session eviticed the greatest docility. 



V. — On the uses and value of the Chesnut-tree. By 

Nathaniel Kent, Esq* 

SIR, Ripon Hall, near Aylsham, Norfolk, Jan, Ip, 17i)2., ' 

Since I have had the honour of becoming a member xjf, 
the Society for the encouragement of Arts, Maaufipictures, 
and Commerce, I have read with great satisfaction Mr. 
Majendie's judicious remarks upon the Spanish chesnut, 
in the ninth voluoje of their transactions, page ITf; a^^, 
obserYation and experience have long convinced me th^t, 
it is the most profitable tree that can be planted. Although, 
the character which he gives of it, has in a great me^suf^, 
anticipated what I had. to say in, its favour, still I am per- 
suaded a few more particulars relative to it, will not l^e, 
considered impertinent or ill-ti|ned, thougji it n^ay in some 
instances carry the appearance of repetition. 

I entirely agree with Mr. Majendie, that, for hop-poles, 
and stakes, it has no equal, in point of durability, and con- 
sequently no underwood can be applied to those purposes 
with equal profi^t. He seems to think, indeed, that it is 
not so quipk in its growth as ash, upon a moist soil : J, 
t^k it is not; but, upon a sand or loam, I apprehend it will 
k^eep full pace with the ash, and attain sufficient size fqj^, 

* From Yol. X. of the Transactions of the Society for the encouragement^ 
of ArfSf Manufactures, and' Commerce. ' " 

+ See pa^e 3(>8 of the present Tolume. 
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hop-poles in fourteen years, and be worth at that age two 
guineas a hundred, and last, with proper care, twenty 
years ; whilst ash, which seldom comes to sufficient size in 
less than twenty years, will only bear two thirds of the 
price, and decay in half the time. 

For gates and hurdles it is equally good ; and being less 
heavy than oak, is another great recommendation to it ; as 
it is removed from one place to another with greater ease. 
To these and many other purposes, chesnut, trained and 
cut as underwood, is peculiarly adapted ; and, in point of 
beauty, no wood surpasses it ; as it admits of close plant- 
ing, runs straight in its branches, and always appears florid 
and healthy. 

I shall next consider the value of the Spanish chesnut 
for timber, in which (except for the unrivalled purposes of 
ship building) it will be found for most uses equal to the 
oak, and in buildings and out-door work much superior. 

In 1676, an ancestor of the present Mr. Windham, of 
Felbrigg, in Norfolk, had the merit of being a consider- 
able planter of chesnut. In the space of fifty years, it is 
presumed these plantations required thinning, as his suc- 
cessor, about that time, began to apply this timber to use- 
ful purposes upon his estate. 

The first account is of the branch or limb of a chesnut, 
about thirteen inches square, which, in the year 1726, was 
put down as a hanging post for a gate, and carried the 
gate, without alteration, fifty-two years, when, upon alter- 
ing the inclosures of the farm where it stood, it was taken 
up under my direction, and, appearing to be perfectly 
sound, was put down for a clapping-post in another place. 

In 1743, a large barn was built with some of this timber, 
and is now as sound in every part^ beams, principals, and 
spars, as when first the barn was built : about the same 
time several chesnut posts and rails were put down, which 
I have since seen removed : and, after standing thirty or 
forty years, generally appeared so sound as to admit of 
being set up in some other place. 
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The last iDstance I shall mention, though not of long 
date, will show the great superiority of this timber over 
oak in fences. In the year 1772, the present Mr. Windham 
made a large plantation in his park, which was fenced witK 
posts and rails, converted from young osiks and chesnuts of 
the same age and scantling, such as were picked out of a 
place where they stood too thick. Last year, upon Mr* 
Windham's enlarging this plantation, it was necessary .€o 
remove this fence ; when the chesnut posts were found a» 
sound as when they were first put down, but the oak were, 
so much wasted just below the surface of the ground, that' 
they could not be used for the same purposes again, with-, 
out the assistance of a spur to support them. 

To these modem proofs of the utility and durability, we. 
may join the authority of ^Evelyn, an author of established, 
reputation, who asserts, it is good for " mill- timber arid, 
water- work, and that great part of our ancient houses in the 
city of Londpn were built with it, and that it does well for 
table and other furniture." 

As a candid quoter of Evelyn, however, I admit that he, 
says, in another place, that he *^ cannot celebrate this 
tree for its sincerity ; it being found (contrary to oak) it 
will make a fair show outwardly, when it is all decayed and 
rotten within ; but that this is in some sort recompensed, 
for the beams have the property of being somewhat brittle, 
of crackling, and giving warning of danger." 

To account for this drawback in Mr. Evelyn's opinion, 
it will be proper to observe, that this certainly is the case, 
with old chesnut, that has been suffered to stand beyoncl 
the time of its attaining its fiill growth : it is then the worst 
of all timber, being more brittle and more apt to crack, 
and fly into splinters than any other ; but I have never 
known this to be the case with young chesnut ; and there- ^ 
fore in point of economy, it should never be sufifered to 
stand longer than the points of the branches, and the com- 
plexion of the bark indicate it to be in a growing or healthy 
state : which is not very difficult to ascertain by a person 
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accustomed to make observations upon timber. And it is 
this very circumstance, when properly attended to, that 
makes this timber more profitable than most others ; for it 
is so early useful, that if it be cut when it squares only six 
inches, it will be as durable as an oak of six times its size 
and age. This is in a great measure accounted for by its 
having so little sap in proportion to other trees, as it will 
seldom exceed in thickness the breadth of the bark; 
whereas the sap of an oak will often be from an inch to two 
inches thick, which is not only useless, but, if suffered to 
remain, tends very much to the destruction of the timber : 
in other respects the duration of the chesnut may be ac- 
counted for, from its being less affected by worms or 
insects than any other timber.; otherwise it would be 
impossible that such roofs as King's College, Cambridge, 
Built in the reign of Henry VI. with chesnut, and many 
other equally ancient buildings, should have lastediso long, 
and Ibe still in such a perfect state, as many of them are. 

Therefore, like Mr. Majendie, I earnestly wish to see 
ihe culture of this most valuable plant extended over every 
part of the kingdom, as it must prove highly beneficial to 
the public. 

But let no one be afraid of cutting it too young, for, let 
fhis tree be ever so small, if it is large enough for the pur- 
pose for which it iis wanted, it will be less liable to decay, 
from its youth ; and if underwood be the object, the proverb 
ih beech countries, will be fully verified, " cut wood and 
have wood." 

I am. sir^ 
Your obedient humble servant, 

to Samubl Mobb, JB»y. Sec, ,, NATHANIBL KeNT , 
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VATORE BeRTEZEN*. 
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The |)romoting the growth of silk-worms, and producing 
silk in England, has long been an object of the society's 
anention, and several rewa,rds bestowed, in hopes that, ip. 
6me, ttat .vafuable insect might be naturalized to this cli- 
mate; and a, new branch. of nxaBufacture» and in cons^ 
quence a ttew employment for women and children found 
in this country. -From the papers of Mrs. Williams t, Mids 
RhodesJ, and the Rev. Mr. Swayne,§ little doubts re- 
mained of the practicability <tf 'breeding did rdariig^iBdi^ 
insects in England. And thfe y^^ (1790) such indisputa- 
ble proofs were given to the society by the production -of 
five pounds weight of excellent silk, and a number' of thi 
cocoons (which, in the judgment of every one who has-^kf*. 
amined them, are in general larger, heavieif, and of a mipe^ 
rior qi^lity io any seen before, and the silk a^ gobd as caq 
be produced in any country whatever), that it ^hb'tild ntow 
3eem, nothing is wanting to the establishm^ilt of this long^ 
wished'for business, but the planting mulberty-trees far 
the food of the worms: and this there is reason t6.hop(e 
will be accomplished, several gentlemen in the south-^WeR 
parts of England proposing to make the trifll oil the la^ge 
scale||. Samples of the silk and some of the cocoons are 
reserved in the society's collection; and it appeared iii 
evidence to the committee, to whose con^ideratic^n the ha^ 
siness was referred, that silk can be advantageously prcfc- 
duced in England, and it was the opinion of the claimant 
this year (Mr. Salvatore !E|ertezen), that this climate ia 
better adapted to the breeding of silk-worpis thafk Ita^ 

* From Yol. YIII. of the Transactions of the Society of Aftt, Manafactuiiei; 
and Commerce. 

t See Ypl. VII. Technical Repository^ page 38. 

X See vol. VII. page 184. 

§ See vol. VII. pp. 245. 282, and 368. 

II This is more especially the case, when a new Silk Company is recently 
established by Act of Parliament. — Editor. 
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itself! For he believes the great heats of Italy are much 
more detrimental to the worms than any fogs or moisture 
of this country. 

The five pounds of silk, which was the quantity required, 
to be produced, were obtained from twelve thousand 
worms ; and each thread when wound consisted of seven 
or nine fibres. Many certificates having been produced 
corroborating the above, the gold medal Was adjudged to 
Mr. Salvatore Bertezen for silk produced in England, 



\U.—On the Culture of Silk in England. By the Rev. 

Georgb Swayne*. 

SIR, PuckUchurch^ near Bristol^ March 25, 1791. ' 

I BEG leave to address you once more on the subject of 
silk- worms ; not that I have the result of much additional' 
experience in breeding them to ofler you, but chiefly to^ 
prevent discouragement in the undertaking, which I think 
not unlikely to arise, from a circumstance attending the 
experiment of Mr. Berteaen, of which an account is given 
in the Vlllth volume of these transactions. It had gone 
abroad, and, I believe, was not discountenanced by Mr. 
Bertezen, that he was possessed of a very extraordinary . 
and superior breed of worms, as well as a secret art of 
managing them : the former he refused to impart-t;, antf 
likewise to disclose the latter. The account in the Ylllth 
volume, that he obtained the five pounds of silk, for which 
he claimed the society's premium, from twelve thousand' 
worms, compared with the calculations of Miss Rhodes, in 
a former volume, that thirty thousand would be necessary 
to produce that quantity, seems to confirm the fact of his 
ha^g a very superior breed of worms. And as he has 

* From Tol. X. of the Transactions of the Society for the encouragement 
of Arts, Manufactures, and Commerce. 

t A friend of mine applied to him for a few eggs, and offered him his pric«, - 
but could Jdot obtain a suigle grain. 



Impjimm^mMbfii^^ ^Mle^ to' object ^iy'H 

4tQreiib&.«/ctoiibt»wiietlier «o-«ii^rior A breed %oi^ld'ltavii 
ffOfN)M40lflntlDsclittAl9e^*i»iiGli lessis thdi^ any probabiHf^ 
tbat any inferior breeds, particularly such veiy inf^of 
w», it wiU be «ikMi for gtanted,^ a« we are at presebt 
«KpoflMflnoBMi iViltlwattendeo'WitttBnceess. "*'' 

Tiitt>jd]£brenoe between Miss BJiodei^'& calcidatioh anH 
the statoment givenby-Mr. Bertezen's ficfual |irodtti6e;*i8y 
in appeacaaeer. ameiiiigly greiat; but "perhlips it may hi 
ffidfUsMMk £4ipeanUBee than in reality. As s9k is sold by 
tioyjsmght^ Mr. Bertesen's pound wae probably no moM 
than if elve onnoea. Mist Rhodes Terjr evidently caletr^ 
lait)9d iby> aY<^«poi8 weight : bad Miss Rhodes^ been ad^ 
justed by the former weight, th^ nianber of cocoons, for 
fi?e pounds of silk, -had been twenty-one thousand six bun- 
diod* Still ^ the difference is very considerable. Mrs. 
William»in her letter has mentioned two hundred and 
feirtyrfattr ooooons producing nearly an ounce and a half: 
aoaimdfltien, by this rule, extended^ to five pounds troy 
iireight, would give fourteen thousand six hundred and 
forty. But Miss Rhodes supposes that Mrs. Williams 
includes the whole of the waste silk, as well as that reeled 
off. I do not see any reason for such a supposition. I 
last^ jF^Hur bred fewer than one hundred worms (merely fo^' 
the .fijake^'of experiments and continuing the breed), and 
euflbffttd tliem all to perforate their cocoons. Only fifty of 
these- ooilld' be wound off, which was done in the melliod 
descoribed. in a former letter. The reeled sQk producbd 
from .these fifty cocoons weighed exactly one hundred 
griains : if fitun this we calcul)ate the number sufitcient for 
five pounds troy, we shall have fifteen thousand five hun- 
dred and fifty. As these were wound off dry, so much of 
the sUk could not be taken off from them as is generally 
done wlien reeled in hot weather, where oftentiknei^ nearly 
the whole of the silk is reeled. The sQk which remained 
on;thofl0Tf0(y ^oeoooi, after reeling, we^hed thirty-three 
Tech. Rep. Vol. IX. d 
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gnpBs. If Wf^ cttily allow half of ^ tAos'-i^eig^ to be 'added 
to that reeled off, it will redaoe the jnunhertaiecessary for 
five p^und^, to tUrteen thousand four hn^idred and fire; 
Here tfa^ differeoce^ when compared with Mr» Bertejsenfa^ 
is not very Qoplsiderable. J 

But it is^ possible that Mr. ^QertezeoiBi'a «ilk m%bt hmye 
been weighed by avoirdapois weight ; in lirhiohlease I am 
inclined* to thinks as thetomid number twelve thiousuid is 
given, that he might have calonlated, without any actoU 
enumeration, iipcording to 9r rule ii^eationed, in the pamph* 
let which be published on. the subject of «ilk- worms, by 
allowing ODe hundred tod.fifQr coeoons, of |he average 
weilg^t of fife graiuji, to produce me .ounce of.tMrganziiie; 
wl^icb, at .^teeii' bund*^ JU> {thepoiind, giveis : ^oactly itwelve 
thousand for five pounds. .The passage which oontaiiis this 
rule I b^g leave to transcribe irom Mr. Bertezen^s book.<r^ 
'' Tbesp cones/' meaning those iwhich he.' obtained. from 
^orms bred in^ England, the yeaif before he.. published his 
aceofunt; ^; wearied, aftar the gath^ii^,. six graini each: 
some weighed five,, and tbe^we^kest fpu^r^ though ^e worms 
were not of the first clasSb r It is -^asy ^ ealculale that, in 
order -to have one ounce of erg^sdn^dfrom! such cones, one 
with another, one hundred ^uod fifty maj: be* f9uffipie»t.r 
In this accouKit I do not. understand the meaniiig of .tiie 
e:]^pression, after the gathering. On the first readiqg it 
should .seem to m^m immediately after the gathering pf 
coiieoting them from the broom, heath, or ot}ier twigs they 
iwere^un i^; but, this cannot be the intention^ as, in.thii3 
case, with the crysalids included^ they must have wished 
a vast deal more : neither can it mean aft^r the^cpfvsalids 
were killed and become dry,:,aSy. .ev^n ifk thi^; e^e, they 
i^jiist have weighed consdderaUy more^^ince.the^driedc^r 
i^alids, ev<pn of the common breeds^ w^igh. on an average 
four grainy: it must therefore n^ean 4he:,TfholQ, sitk proh 
duc^dbyj&p worpa, .williOT^ '^j. ipSjQct^indu^^ in i(>; 
Aiul;, jl^.tbi^.is the propter int^rp^etation» the^^^ight.is yegf 
eaytfftqsrdifi^iy fiipieei ..^ 9P<^W?») ^^)k:lA^¥f^ 



examifidl; the re^liag nlk Hfte, on jatt average^ amounted^ 
to abtruttwo^^dfi dnd « fuftrter from.ea<^: the dried 
ciysalMUM'we^i^d about iiottldethe xeeliDg gilk; and 4i» 
rei^Bng^ :9iftl hau^'b^tf rath&r ^mor^ than' double the waste 
gilk, •• • - ' ' ■> ■ '. 

Mr. PiiHein, in hig essay on the ealture of silk, which is 
by inilcAi' the: best tareSttise I^have met with on the subject; 
and i^Mtik I • have < btit lately had an opportunity of con- 
«d«ng, tetls ns. that •' three thousand thx«e hundred «ik 
p6d^; #ith tlie crysdids in them (that iiii aliyeor Unbaked) 
wmgii.about twelve pounds ; these twelve pounds will make 
fA^iit sixteen ounces ofteeleid £(ilk> bendes aboftit eight 
cmfices of fios." This giv^s •of reeling^ silk tO' each oocooii 
two grains s(nd onie thiid. In a paper containing an accouht 
of the^manag^etnent of isrHk-worms, publii&ed'in the secoxid 
volume of the American I^ilosophical Transactions, coni^ 
tttuiiiosKed to Dr.- Morgan of Phila'delphia, from Messrs! 

Hare'and Skinnier, of 'London, and said to be dbteined 

• • • . ■ • ■ 

froitt dn^ of ihe first' houses iikltaly^ we are told that one 
bfttttdihe^ lihdfifty ounces of gi>od cocoons yield about eleven 
tytmdes of silk; from fiv^ or six coboons : if you wind coarseii 
som^Mng more. This I'calculate to give noiftore'than 
two in*^siind onc^ tWentieN:h to each; wheredis^ Mr. Blef- 
tdeen^s worms produced on an averagd, finr^ -"grains ^d 
owe ififtieth,' although the worms, he iells^^s, were not of 
the first class. ' ^ 

I have ^bfeen told by a person who i«s^ ftem; that /Mr. 
B^irtezenPs^ worms and cocoons were amazfihigly large, 'dnd 
that he eviEJn showed one ■ cocoon Tery littlef inferior' in m;^ 
lb a common hen^s egg. ' ' -^ 

It is not, however, always the consequence that thelat^ 
the cocdon the more ^vdhiaHe; since we have it fromf. tef- 
*^Bpectable authorit}^ (thf^ paper just mentioned in' the Aitr^- 
ricanPhiloisoplncd Transactions), that the goodt^ocooni^ur^ 
Aose whiidh- are lirought to perfection titrong^aiid littlie^^; 
that the cocoons bf* theiimtliitlins'are 1)etW than tfa(i^''itf 
'flie plain'; it is 'true they ai^not sb large tuf'iiibse of ^ 

d2 
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plains. bat the worm is proportioiiably less." If, therefore, 
this, extraordinary large breed is not to be come, at, we 
surely ought to be contented with possessing, and; the pos- 
sibility of possessing such breeds as we know will produce, 
in this country, as large a quantity of silk as is^ on an 
average, produced by silk-worms in the best silk country 
in Europe. There is likewise another reflection from 
which we may draw some consolation, that the larger the 
wprm, the more food must it proportionably devour. . With 
regard to the importation of foreign breeds, it is the opi- 
nion of Mr. PuUein,' *' that neither animab noir ^plants^ 
when transported from one climate to another of a different 
temperature, are immediately naturalized ; that there is 
some time required, and often some succession of genersi- 
tions, before their nerves and fibres can adapt themselves 
to the different influence of the air and sun." The conse- 
quence he draws from hence is, that it cannot be expected 
by us that silk-worms^ bred from eggs, imported recently 
from Italy or France, can immediately thrive: those there- 
fore who attempt the breeding of silk- worms in England 
had better raise their stock from, eggs, which have, from 
some preceding generations, had their originals among vu^ 
This opinion, it will be said, Mr. Bertezen's very successful 
experiment effectually contradicts; but Mr. Bertezen's 
experiment does not ^ply in this case, as, if I am not 
' mistaken, he made use of artificial heat. 
.. As an instance to confirm the above reasoning of Mr. 
PuUein, I might mention, that the worms produced from 
those eggs you was kind enough to favour me with, ob- 
tained from Turin, proved much inore tender and delicate 
ihan the breed I was before possessed of; nor was the silk 
they spun nearly so strong as that spun by the latter. 
However, it is but just to say, that the Turin worms ap- 
peared to be a variety quite distinct from the others ; their 
ejfgs, when first received, were smaller, and continue to 
be, so in succession : the worms are not so larse, and have 
9pme peculiar marks/ on them,. The cocoons they i^>an 
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jreremostifvrhite, <xt Se^h'Oo\6iired, of a difi\$rent anfl 
irregular shape, some of them almost globtilaf : the thread 
of the ceooon seemed smaller and more delicate^ and was 
more fiitiily stuck together with th^ na^f^I gluten, so that 
it could not be reeled off but in very hot water. One 
peculiarity attending the Turin w6rms was, that they re^' 
fesed lettuce leaves, and chose rather to die than to tastes 
them. ' 

In a former- leti^V I inffolmed you that I procured a 
quantifybf mulberry seed, With an intention of raising a 
nursery of young trees from it. This was sown in the 
'month of ApriF, 1789, the largest part of it, and' the best 
seed, on abed of duiig, which was intended for a 'slight 
hot-bed ; . but ' the dung being Very stale, and having fer« 
mcfnted before,, did not heat at aU» at least not perceptibly : 
the remainder was sown on a border, under a south-wall; 
The Beed on -the duiig^bed' vegetated rather earlier thiin 
fbe otfaet^ 'and. grew very well during the- isummer, many 
of the -plants rising six inches in height. ; With a view ib 
prevent theiil afiects of thefi'^t, the b^ was covered, at 
the cq>prdach of winter, with a, coating of moss, which hail 
been immersed in scalding water ; this I thought necessu:^ 
to kill' the eggs smd larva of insects, a& well as the seeds of 
weeds which it might contain : this precaution, however; 
with respect; ix) fiost, was entirely useless, as the winte? 
proved so exceedingly mild. In the spring I counted 
upwards of three thousand apparently healthy plants. Ia 
the latter, part of the succeeding summer, they were aif 
tacked, with a disease which showed itself in putrid spots 
oh the leaves, which by degrees rotted off : on examining 
-these plants in the autumn, when about to transplant them; 
they were "almost all of them found to be cankered off just 
iat the surface of the ground. . What was the cause of thia 
disorder ,1' cannot .with certainty pronounce; but am in* 
clihed to ipipute it, jointly to the wetness of the season, 
and the roots of the plants striking^ into the diing ; tb08§ 
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frhifih r were Mwn w ihf^-oevtmoiiieiitth^ in the jsooth borAoiv 
ifje^e 9(^,90:inuflb()affeeted b; tiiisjd]^^ y6t wme €fi 
t^^^i wi^^eiJiUkiitby it. J The rsotanet of 478i)^c>a8 w^ a» 
^0vlfu;t^ way |^o!,iuil»yoiui9ble;to ihaiiipeniiig.Qf lOnttifenrieiv 
thftt I poubl'giet no good sedd. I^ atiU. hope thtt soom 
e^ctuE^ m^jdiod .will be foiui4 out : of . raining ; them frev 
cuttings I hpiy hpwjeyei* ^at mny be, we ni^ be* saanseA 
that, as soon as there is a demand, mulberry- trees will bb 
multiplied by;somi9 means or^otli^. Ttufli is not bareljr my 
opinion, but U^exopiiBOii ofjii^ perspn much, better wor^ 
li3^ning, to. '' It, }8 , depoi^^ti^W/' . says the e;]^lleiiik 
Evelyn^ ''Ijbit rni^herrie^, iipk fo\<r .or %e years, may be 
vti^Qs to spread :all oyer thisjau^i ^ao4i when the indent 
young dAug^t^qrs in prou4 fami^eiis :jare; asiwilUag; to ^gain 
tbree or.4^ui^«!liUiogJ^a dayby.^thMin^ialk» andlMDying 
thenifl^lFes in^thifl.'$w^et and esu^ employment, as some db 
tQj^t foivrrpofipe ft d^ ibr haiKl ^ribr&t hemp, flax, aiid 
wo^i the.is^pittatiQn o£mulberri^will«pEeadinEnglandi'^ 
'X!h^ iDisfQrttu^o.is, .w^^are tmoartaio whiohi Jund: of mul^ 
berfy-trees, wbe(^ the, white or tbeJ>]Ai»fc> iwe ought par^ 
tioillarly attend i to.. tb9<:propagatiou-; €£(> the* sentimsiitd^of 
writ^9 Qfiithi9.Mbje4^t; aii4:the .ptdotip«.iaf thoidiffNrent 
filk, .eouutiies^j acoordjiug to>:thie^ aeeoimtagiYen us by irai- 
yeller^i j|r(9i SQ f^joeeding^y: y^oua. It ris durioiia /to com- 
poTfi a few oC them. From Da HaldeiWie gather^ that Ae 
white^mulbenryLda ohiefly.usedria €hinac Mra Swinlmm^ 
tells .uSr.thatjiia.iCabhiia, the (red sort,. I; suppose he 
Btoana. ihe blaok, Lsi* inyariaUy ,the: food) they; mahei use 
o£(. andith^tit is^pieferred by them to the white sbrt-ibr 
isnremi:. reasons, which he mentions ; aldiough^ he > in&rms 
usiinrthe, same. page,: that he.be]ie.Te6 it to ;be the. effect of 
^ejudice, .as '.the Chinese, Kedmmi^tese, and' Langue^ 
dbcians, prefer the wJiite sort^ lu his traTok through 
Spain> the. same author tells us, that,; in Valencia, the trees 
are^ ali of the white kind* In Grenada^ 'where the beat 
silk^is :|g;odiiced; they ^iiieiJljblaelu : ^ Mn Hanwuy, in his 
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aotoiuiicafcjbLB traTab^m^iPersia, ma&li^a shrub mttlbehry*/ 
wh]iih,:beUg7Bi]«nalfy^^uned> prodttceiS' the most \pif6piei^ 
leayfi8ij&]!itheKJsilk«-^orm8c he does not say* whether ^h^ 
mtilborrp^essiiik "^^M. eountry were ia generd* the Uatdl^ 
OF tbe m^itcv ftiaited ; yet iie mentions 'being treated; at 
Astrab^d^ daiilKelTth May, with large white mulberridi,^ 
at ah totbrlaiinent, which, he says, are' a deUcious fruit.' 
FIroiaQ(he8iceVcKare>c6rt£uir that they hare the white mul^- 
betvy in P43vsia; Mr. Ptiliein 'tells us, that the bkck mtd- 
herryi:leaves a^e^sai<]: tdbe made u^^of in Persia for reariiir 
silkrwoiajis^ ^Bt he^* ^eiems . rather inclined- to prefer the 
whfiibi ! fiarhimi and ' Bvelyn are deoidedly for the white. 
MiiiY^fniikgiWiiteft^me, that ^> it is yery sin^liar; that ther 
blacbjihutigl6rries;iir6'iie¥^erU8ed, I l>etieyei rhaVeseen 
Q^ble:tr^8>o£that^ort, ifa Ptovence and in Piedmont, bat: 
Bdirite^itri^peiil, hati&g been planted merely fbr< the frtdt: 
loneuto many^inqtiiries, and was told that the silk yas good' 
fiiliinodiiiigv -if^the' leaves would 'd^,those*-tree«< woiW 
f&f'tiklm-^Mito i^9m Icmi^dW each per anniitti'; ^y^tnou^ 
is made of them." ^ Mr- • Bertezen . alio wi^, ' ' * that, -in Italy* 
and France, they mak<d Us^ of the white mulberry leaf; 
despising the black so^mueh, that, in-iSome pkft^, it is con- 
sidered as'pbisoii to silk- worms;" yet he assures us '*^^that 
he himself by all means prefers the black," and gives 
hift>rea8crnfrfot)'that preferen«)e: he addis, however, ^^ that 
ki'.n^^isegiiil^edinurfierieb'abi'oad, .'ob account of' the ad^' 
tadiag<eil^<the4wO'kitids of mulberry leaves, they are both 
«iitfpl<iy^^^' -^Had not Mt; B^teeeiihgiVen tMs informatioo/ 
I should have imagined that it could seldom happen tha^ 
both kinds should be used in the same nursery with advan* 

The black inulbferry leaf is evidently much moire succu- 
lent ^tbaii^h^s while ; and therefore I should 'be ready tO' 
eoBolude^' th^ a- change at any time, from the white to the 
black, would be very likely to cause the worms to burst; 

* Is not this the species of mulberry lately introduced into this kingdom by 
Mr.NouaiUes? 
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chiefly from its.coiiteiittiig more substance. I' once gare 
my sentiments in fayouT'Of the blac^k midberry leaf: since 
that time I have observed that the white has seemed more 
agreeable to the worms, and that they have seemed ta 
thrive best with that food. In c^der to have ihe BOibst^ 
agreeable and wholesome food for the wormsyit is, I pre-, 
sume, necessary that the trees which produce that food^; 
should be in the most thriving state ; for the trees to flou*i 
rish/ they must grow on such soil. as is well suited to thwi 
nature: this congeniality of soil may be different f(Nr. 
the different kinds of mulberry. From wbat I have ob-: 
sery)ed, the wl^ite seems to prosper in a moister and stiffer 
soil than the black would: it should seem, therefore, that 
we should be directed in our choice of the sort to be planted^ 
by the soil we have to plant iir. If pur soil is dry, sandy,* 
or gravelly, we should make choice of the black ; if it be. 
a rich loamy, and somewhat moist soil, we should choose, 
the white. A stiff clay, and a soil that is very wet, is unfit 
for either ; but the surest way would be to try both, and 
to multiply that sort which throve best. 

I am, Ar, 

* 

Your and the society's humble servant. 

To Sa^ubl MpBB, JBff. Sec 6. SWAYNB. 

P.S. Are there yet those who object the unfitness of the 

climate to the scheme of raising silk in this countzy?: 

'What would they say, were they to read the underwritten 

communication from a gentleman of credit on the continent, 

to a celebrated agriculturist ? 

" Not less than five thousand four hundred pounds 
weight of silk ha? been raised last year (1789), in the cold» 
mostly sandy, territories of Prussia." What could not be 
raised in the milder regions of Great Britain and IreUmd^ 
under equal encouragement ; a product which employs but 
^ix weeks of the agricidturist and labourer's work! 
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VIII.— On an improved mode of laying Water upon 
Pkch-iach^ or Bacl-shut Water-wheels, Invented byf. 
Jacob Perkins Esq. Engineer, London ; and com-^ 
municatedhy him io the Hdit OK. 

WITH A PLATE. 

Our readers may possibly be acquainted with a method- 
of laying water upon water- wheels, published by a Mr* 
Hughes of Manchester, viz., by means of a leather flap, 
the breadth of the wheel, supported on horizontal bars, 
or a grating at the end of the pentrough, near the top of 
the wheel ; and which leather could be rolled up or un< 
rolled by mac^iinery connected with a centrifugal goyernory 
so as to keep a due supply of water on the wheel, accord- 
ing to the work to be performed by it. TMs leather, 
however, we should conceive, cannot be very durable, 
and must require fi^quent renewal. 

Mr. Perkins accomplishes a similar object, but by 
means greatly superior. In Plate II. fig. 1, the penstock 
b, is shown as terminating in a circular end, corresponding 
with the curvature of the water-wheel: across this end 
an opening, or gap, c c, is made. Upon the circular sur-- ^ 
faces above and below this opening, a cast-iron circular 
plate, dd,is fitted, having a recurved mouth e, in it, ex- 
tending nearly across it, to suffer the water to pass throu^ 
and to g^de it in the direction of the lips, or risers of the' 
buckets in the wheel. To the circular plate, dd, two cir- 
cular toothed racks, one of which is shown aty*, are fitted 
one on each side; these are acted upon by two pinions, 
one of which is shown at ^, both being mounted. upon one 
axis. A lever. A, is here shown as united with the axis of 
the pinions, by means of which, and a staff connected with 
it, die supply of water to the wheel may be regulated by 
haad : but in fact, it was acted upon by means of a cen- 
trifugal governor, similair to that of a steam-engine, which 
was connected with it, and by which the equable motion 
of the machinery ^was maintained. A stop-gate, i, was 
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fixed across, the penstock, to shut down when the mill was^ 
to be stopped, or in case pf sudden^ flushes of w^ter. 
The water in thie penstock was> howevei'/ usually main- 
tained at an uniform lieight,' and it flowed oyipr the lower 
edge of the mouth, e, in the plate, dd, into 'the buckets of 
the wheel, which were intended to retain it, till it had 
reached below the axis of th^ wheel, and o^ti falling out it 
again acted on the lower part'of it, in the manner of an 
under^ot whe^L 



.■ ti ■ 
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IX.' — On freeing Water-wkeeh/tofn Back-water in titnei 
of Floods. JJy Jacob PtikklNS, Esq., Engineer*. "• 

SIR, : l^ondofty March 8, 1820. . 

I REQUEST you wiU have 'fhe gooclnes3 to lay before the 
Society of Arts, &c. the fot)ow}ng communication relative 
to a method, invented by me,, or clrawing off the back 
water, from wateir- wheels. 

This improvement in mills consists ' m using part of the 
superabundant water, in times of floods or freshets, to 
free the water-wheels from the. back-water occasioned by 
such floods. To effect this purpose, the following plans 
have been adopted: In plate II.' fig. lis an elevation or 
septionofa water- whe^l, shewing the iapplication of this 
system of forcing off the back-water which accumulates 
in times of floods; A, repreisents a water-tight tube or 
trunk^ being made equal to" the brekdth of the wheel, 
and the depth of its buckets ; and running from the bottom 
of the penstock, to, or piast the centte of the bottom of 
the wheel, B, is a receiving tube or trunk, being one- third 
larger than the small end of the tube A, and is also in a 
direct line with it. s is an opening between the tubes 



* From yol, XXi^VIII. of the Transactions of the Society for the Encou- 
ragement of Art8, Manufactures, and Commerce. The Society Toted its 
silver Vulcan mediii to Mr. Perkins, f)r this infention.. ... 



^\ mi . B.; Atotigh' this opening th^^baok-'ifrateF^ (wtddi 
Ittd^afleiimihited'. iinder the vh^eiy while 'the-^imMt vkai 
^at:off,bjr the gate(«X is.«amdd offliyidi^faiteml ^elooit^ 
^tiAteiCTmltatitf which^rwahei Aom Kft^ tdbes A-iindB; >^ 

' It will be^ readitjr seeii^ that by iopening the gate a, the 
Healer will inshrdawn the -tubd A, a»dgb» th^ back-waiter 
at'Ss ^d :i?nth 4tpiai»» off'through tli^ tube -&, wider 'th^ 
bdlk-iiead d;' Thei water expended in tnmkig&e-wateF^ 
wheel ^lal8»ly»>cavried off by th^ same'euiTtot^Jthrough 
the tabeiiB; • i ■■ -?'• ^- ' 

■ This method I i^ecomviend where it ea^^^ adopted iii 
thd ereetio^'Of ' ne.w wbi^ksl but for tho^e ahready ootH 
sinifsted;^ I would bring af similar ^ube wi(h an opening ifi 
it^ raimkig at right angles to the water- v^dieely and •'wHiidl 
mi^jeithcr^ be supplied^ with water, by a'Cur?ed channel} 
fromdieji damsior resenrbir; ^or otherwise^ ail may sidi'the 
situationaofvthe wheels. 

I am,. Sir, '' ■' 
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\.^^On ofi^ppctraftif^for making : Laequ4ir<f9r 3rat»^ 
foiikf^ut tl^e^ empfofffie»t \of He^U Jnvented Jby. JIfr. 

, ■,:. wiiw A nw^Br. . 

Hit* GjlJjUKBKM., 'tQ'whbin!.6ur.readei'»iiEirie«'idreaify-:in- 
debted fork des6riptipn 6f . his: yaluableHbsassr-foBndes's 
forge-hearth and steam-boiler"", has favoured the Editor 
with a sight of the >yery simple -and^ ttsefulf' a|^ratus; 
whidh he has contrived for the above purpose ; and whidh 
we think is not only exceedingly well adapted t6 that use 
but may also serve equally well ^orr making spiritous 
ttnct^pes in general. 



/ •' 



* See Tol. VIII. page 140. 



44 On an Apparatus for nuUnng Lacquer for 

He'enyiloys a two gallon bottle. A, see Plate II. ftg. % 
into the neck pf which, previotisly making it rough wiAi 
a file, he cements a brass tube, b, by aieans of Raster of 
Paris. This tube has a -female screw within it, into 
which can be screwed neither a solid brass stoppfe, similar 
in form to the eon^non glass-stopples; or else a.doiible 
wayed sto{l-cdck; o,.the plug of which, D, has two rect* 
angular channels made in it, the one opening upwards^ 
and the other dowiiwards. These channels, whea the 
plug is -turned into the position shewn, communicate with 
two straight channek made through the solid part of the 
stop-cock, from the plug-hole to the. inner end of it : 
but wb»n tho' plug jus turned half-way round, or in thia 
contrary direction, it closes both passages. .The stopple 
and the cock are rendered water tight, by a collar pf 
leather being interposed betw^n the shoulder and the end 
of the -brass tube, when screwed together, and the plug is 
secured in its place by a screwed nut, and a washer J 

The bottle, A, is laid on its side, and supported within 
a wooden^rectangular firame, E, united by two hinges with 
die wooden base f. .The frame E, is made narrower 
than the diameter of the bottle A, and which conse- 
quently rests upon its upper edges. This frame, with the 
bottle in it, can be raised or elevated at its other end, 
and 1)0 supported at any required height by the rack 6, 
which is hinged to the basis f at its lower end; and the 
rack itselfis prevented from moving sideways, by a spring- 
ing wire staple, iT, which is driven into the end of the 
frame E; leaving room, however, for the ratek to be 
released from its contact with the end of the frame, when 
necessary to lower it, by taking hold of the upper end 

of the rack. 

About a gallon and a, half of the most concentrated 

alcohol or spirit of wine is put into the bottle, with the 

proper quantity of seedTlac, and the colouring materials to 

form the lacquer ; the brass stopple is then firmly screwed 

into its place, the collar of leather being first interposed. 



. Brass, without the Emphynt^tU of H^aU * 

Imd the i^liole jbontents of the bottle beng well shf^ea 
ttp, the bottle is laid ooi its side ia thp fmme. The nex,^ 
and succeeding day, it is- again shaken up oooe a d^y,..an4 
laid upon its side. By this time, according to the warmt^ 
of the season, the spirit will have acted more or lesi^ 
upon the lac, and other materials : but if not sufficiently^ 
the aigitation. must be repeated for other successive dayii, 
in the same manner, until it is found to be sufficiently 
impregnated. The bottle is then removed from the frame 
and set upright, when the brass stopple must be unscrewed^ 
and, the stop-cock be substituted in its place. One of th^ 
straight channels in the solid part of the stop-cock, c, 
must have a bent tube, I, fitted into it, and secured with 
soft solder. This channel and tube is, for the purpose of 
admitting the atmospheric air to enter the. bottle; and 
.therefore the bottle must be laid or placed so in the frame, 
that the inner end of the tube l, shall be elevated ab(\ve 
the surface of the liquid contained in the bottle. • In this 
position, the bottle and its. contents must be suffered to 
remain at rest a day or two, or until it appears on looking 
through the fluid sideways, that a sufficient quantity of 
clear lacquer is formed above the materials to be wortSi 
drawing off. Tl;ie cock being then opened, the air. enters 
the bottle, through the uppermost of the two clmnnels in 
the stop-cock, exactly in proportioa as the lacquer is 
gently drawn off through the lower channel ; when, haTf- 
ever, the slightest cloudiness appears in the flowing liquid, 
the cock must be instantly shut, and the whole be again 
suffered to repose, until on inspection, another quanti^ 
of the clear lacquer is separatied, which may also be drawp 
off as before ; and when na more will come away, whilst 
the bottle lies in its horizontal position, the end of the 
frame opposite to the hinges may be raised, and be sup- 
ported on one of the teeth in the jack, as shewn by the 
jotted lines in the figiurei; the liquid is then agaiq to I>e 
. left to subside, and wjiea enough i^ seen to have become 
.qleaTi at may oe 4i^wn off- and the 'firam^ be, elevated 
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mare t mi' so Km, till all is ^sa di%him off. More alcohdi 
may now be add^d^'^and shook 'ttp mih t&e odier hkgtei- 
dient^; 'the'^dftopfde having 'however boi^ previously inh^ 
fltitated for ibe fftop-cock ; and the process tbaybo ilniii 
^oiiitiflued as - aboVe directed, as' long as any thing can Ve 
6:!Ltracted alid' drs^wn :off.' Finally the drags may be 
Altered through blotting papek"; supported in a g^ass fumi^ 
asusnal. 

In thil» nvray/ and 'Without inciiltiii^ the hsizak'd- of^emi- 
pioying^'heat, Mr. Gallahan succeeds in forming an ex^- 
cellent Mdquer for his birass-wotk. 



X-i.-rrrOn the Choice and Management o^ a Razor, By 
Mr. E. Rhodbs, of Sh^ldi Cutler. ■ 

iJt our sertath volume, plage 47^ we gaveiin attrcW " Oh 
the hardening' difid tenipering of Steel,'- from du essay- by 
'Mr. Rhodes, *' OhtJee Mdhufaeture, Choice, atid' Ma- 
itagement ^ a^WtzdrT* We noW r&initfi dtirMe^triatfts 
from thit work. ■ 

** It^is deriwnly 6f some^ importance, that what a inekk 
ii ttnd6i^ the necessity of doing <{atfy shoultd be dohe well, 
and mth dH little incdn^efiience as poe^ihU. Shaving wiih 
a had, ^ ^vei fin indiff^mi rojcor,^ maypfoperly be re- 
garded as oke of the'misMei of Mfk&ntife: It is'tai 
operatidii /^hich nifeA father »^ttiftteit to ifMii IstiHdt : it is 
66'casionMI^ atttoded ■ Wiih |)ain', -^anfl-'asMt cannot be 
avoided, it is at aHy rate d^rfable to lesis^nitstinple^saht- 
iiess. ■ 'H^iaCjer evety notHlty in 'tbe ' foritt anrf- make of a 
^♦^w% 'or '&Ven if *a' iifVop, hat© hiffiertt^^ been csiught kt 
^ with' some degree oif avidity ,' the deluirions hive Iiad their 
Ifay, ^ arid' ill all prbbabiKtJp^ tinswered' the purposes fSr 
i*hich'tfefey WfeWi creatdd. ^^ ' 

' " «^'A ffeW ternaries' 'on IW toeigAt^^i form of a razor 
'^n^^sUfflci^; ifi' pirinittry^xcklen^^ in qualities 

;br Wth^r^dfefedi^ «^'ire^arity ^tid 'tft- 

'%6b^ 6f dokcdi)^!^, iQ Aortini^i, 'khtf 1l!he vi?i^Aie*% of 4ts 



ndSf^.. Weight 'tod' ;fQis»r see, iiP^iirillis^i>ding,Lo£:bo9M 
importance, and entitled to particular attention,. iTti^ 
length of . avffa^pr;. vH^ig^U^xeHif. yafAefi from tfohur to 
five inclateifi^if BMumfactilr^ on rf gr^dj ^^t^bHshadprim 
eiples, det^i^Hi«i its ii^atitv;^ 5^eig)ii^ : Jt h essential: thiit 
flke tbicknef99 <>f tfii9 <4^aek'*of th0,iblade should t>eaf a cor* 
resjMindent proportion tp.;its: bre^dfhi wiiiobi ^enefralljr 
speakings should be ^s one to tbree^ and a.half; though 
indeed ..this : proportion paajt be permitted- to yary a li^tjl^e; 
it shcfuld, however, be. understood^ that; the > fartli<3r it ja^ 
departed from the more wserviceabje does the ra^r- be^ 
oome ; the re^isoQ is obvious : a razor is boneds or whetted; 
by resting equally updn the back and the edge;. if» ^ere- 
fope,: this operation be performed upon; a ^narjr^wiblade^ 
with a disproportionately strong bacl^,i a ^hoitMifHl thiisk 
i^dge is produced* pat.;any way ca\eu|{|ted to serve th^ 
purposes oi shaving, with advantage., IC on the other 
hand, the blade be :br(iad> and the baekjigbt, it is imposf 
sible to avoid, foriping a loug and thift edge, wJiMAbf^annot 
be sustained for a moment against the pppp^tion of -^ . 
strong beard. It is therefore evident, that justness of 
fNToportiou^ with,rest>Qct;tO'Jbfeadt^ and thieknediB, U more 
t^ hcf attended to tbanlengthj.ltlui^.ladten indeed,, is tlo 
entirely. and completely ijaatt^r.^of i^h^jjcejf thati'anjr^^caft- 
vations upo^ -ijt ;WOuld be. obviously- «uper&iou^. , The 
flxengthior thicktiess,. and pf cpns€»queaee the weight of 
what workmen teriQ. tbe> trnfff or the finger-hold, of the 
blade,: is iikewispr^ ckcumstance worthy of notice.- ^ A 
irequi^^ pj^opprtloa should, here be preserved, otherwise 
4the\uti|ity of the best, manufactured ra^BOf may be con^ 
siderably diminished : if thick and heavy, the weight of 
thp cutting p£urt of j(hfi .blad^'il^ so ;much reduced, that 
gre^t -preefsureid rf[q;uired to.ms^cpijt besq^ its. work.;; 

if thin f 'and Jigh(tt i^miter..;tp the xa2^r9. '>»Wufhotiired in 
Frm^^i* lityx^s^wipt baibeld fimi^^the^ibftiili}; rtMl^b esllrenle 
JBboj^U^fdieti^lbreib^ «ii»idiid^7]ituim;afr«gA ^wefghtoli 
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the- JM«idkk 4Mg^'AUBm^ iixoinmiim fonq^ <•£ : tMefei 

effect^'t'i '-hit .'^ -iM**i« >•'-■'• •' ^*.^' '• ' ■" ■ •'• •■■'\-»i' 

above -lAlttidecl' to tovte detooledir •b;^ petMiul. vnaoe^ 
ta the^ittaiiiifoctiul(ii9>oC iaten'? • ^^If AeiejMi,) whirii ahuoit 
uHtantl^obaetfvw any Atog dppraaiiiiBp iio-^fpioportktt 
in ^ panted slUmldb' w^^Aig inotaft te^m jnraffioiant 
guide, let the hand be resorted to ; it may here prove a 
inore eoifipetmt'det«Dtei<. 'ThOi^ befoi«> «'naKi» ii ptir* 
chaced-y* let it be (in6d;«ift'th^ WBtmir poiitibn in* whisk ^it«l 
held dmring^A^ opeNktiMef ibtttteg ; Hf lAter^ tfai'tMy) 
it wiH^soon be di»Dpvered thatit tatindt lNe«iBidiitidiieAift 
a outtiiig direotioD, witbotit a iffnelt JtrCmg^'^iiifd tnuBt 
grasp than omght'to be employed Oil s^d^^tielid^at^ab &€nfi^ 
sien; H thick mA Aeovy; though^ k^mliy h& bJ^ld^ndra' 
easily and pleasaot^^ yet it catmot fail 'to b<^ obiervadi 
that the^ cutting part of the Uadb will be so Biu«lt*.ovei^ 
balaneed by. the weight of the hand-hcM, ^t bMfe«gaittv 
thoiigh from •a completely oji^sitb^OMs^y 
exertion will be necessary to apply the-^ranmr with^ 
effects ' -•' '■ .' rj>7'.i ^j- f.'.ii! 

'' Sensible of ^the adVantagfe of a fintf, And at'fhei^saap^ 

time any easy hold of a r^isor, sbm^ onfibr» have teeiomB 

mended that the sides at least, if not the Jwhole^ of ^4h# 

tang, should be cut .in the manner 'idf* a ^file; this itith^ 

detraets' from tin de^anoe'tm^ the^ hi^h Imsh i^fi'lilt 

article, - but its utility cannot be doubted;- ^ '- ^^ :/ ^^^ n »r^ 

- '^Filffm is of equal cotisequence with 'W^ig^t/*ami 'Mt 

by ally means so deptadent upon ftmey as is gett^fpHy 

supposbd; one foim, at I^»st, has decidedly the aMNMiet^ 
of 'another. ^ ■.•■..- .- . ^ >■ \t ;'.• •■••.■ i^ -iuiyj '\ii 

. ^' Inequality of breadth, ^kich necessaHly^inelttd^^^ 
proportionate inequality of thichne^s^in the*baok, is, how- 
ever, liable taobj^tions; (belt arise cihieflyfrmnf he addl^ 
tionai portion of ^eareibrei^ifed iak th^ course* <»fjniMufao- 
tnriiig^ and mpie particularly iii Hie very oifttioifl pMMM 
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of hardeniiig the naor ; for in communicatiDg a requisite 
degree of heat to the thicker parts of the blade, the 
thinner are frequently so much over-heated that the whole , 
razor is injured beyond remedy, and its utility effectually 
destroyed. It must be acknowledged, that the occurrence 
of this formidable evil may be prevented, but only by the 
exercise of more care and caution than are generally 
used. 

** A straight-edged razor is by no means adapted for 
general use. It is^ in fact, fitted only for those who, 
convinced that every cutting instrument, from a saw to a 
razor, is. composed of a regular succession of teeth, or 
points, nearer or farther apart, have learned to distin- 
guiBh between the operation of cutting, and what may 
not inaptly be denominated scraping. The latter is, how- 
ever, the prevailing mode of shaving ; it is the practice, 
in a greater or lesser degree, of almost every man who 
shaves himself; and as it is an evil which cannot entirely 
be removed, it must be partially provided against. How 
£Eur this is within the power of the razor-maker, will per- 
haps appear from the following remarks. It may here be 
laid down as a principle, that whatever the form of the 
back of a razor may be, the edge should always describe 
a portion of a circle. 

** It must be tolerably evident to every man who thinks 
upon the subject, and who has paid attention to the man- 
ner in which a razor is commonly used, that the circularly 
curved blade here recommended, even if applied in the 
veiy injudicious mode above alluded to, has decidedly the 
advantage, whether passed over the face obliquely^ from . 
the point to the heel, or drawn forwards without the least 
obliq!^ty of direction, that it must of necessity cut, even 
where a straight-edged razor would do nothing but fret 
or tear the skin^ without removing the beard. 

** After all it must be admitted, that the advantage 
which a full-edged razor has over a straight one, in point 
of cutting, arises chiefly from a very defective manner of 

Tech. Rep. VoL I.X. je 
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shaving': to Imig, however, lui this defect exiftts, so long 
will the full-edged razor claim a decided superiority. It 
often happens, that men groaning under this very nsefnl 
ilnd necessary operation, attribute their bleeding, "W^rith* 
ing^, a(kid con'kMrtions of faoe> to the badness of the nusor, 
when the prinoipal fault is in themselyes^ 

^^ Scraping is not precisely the same thing as CuUmg^ 
and if, contrary to all good advice, a man will apply th^ 
whole edge of a ranOT to a part of his face, and draw it 
in a straight line downwards, as a butcher scrapes tiie 
bristles from the back of a hog, instead of guying it, at afl 
times, an oblique and cutting direction, he will oft^i find 
himself in an unpleasant situation, and all the abuse he 
can pour upon the instrument in his hand will not fumtdi 
an effectual relief. 

' ** Form, weighty und justness of proportion, united witJi 
^'proper degree of hardness, are certainly constituent parts 
of a good razor ; yet its excellence depends likewise on 
its possessing a regularity 2Lnd fitness of concavity* It is 
already almost generally known, that this regularity id 
produced in the process of grinding, by the nse of stooes 
of different diameters, varying from four to twelve inches, 
according to the price of the article required ; and it can- 
not have escaped observation, that this circumstance only 
constitutes a very essential difference of edge. 

"The grinding of razor blades on ^ four inch steuve 
'has recently so much prevailed, that a few remaiks on its 
superior p/etensions may be admitted with propriety. It 
is easily discernible, that a razor thus manufactured must, 
*of necessity, possess great thinness of edge ; a circum- 
stance which, independent of any other, renders it unfit 
fblr general purposes, even though it may be used in some 
cases with advantage : a strong wiry beard will put all its 
boasted excellence to the proof: here it will be found, 
that a less degree of concavity, and <Jf consequence a 
i^tronger and firmer edge, is indispensably necessary. 
From the observations hdre adduced, it appears that the 



oooearky of ik» blade shoidd at all iuttes ^ teguloted lijf 
tike formi&bleness! or otheirwise of the i^^ci it -bc^ A9 
dDfltotfntor^ JSL&eor^i li»we^«r, ^KKuiid iip^n atonf s ' of 
aboiiill ^*ir 4>r «0t^» inebeiB diameter, may J>fB jrecomni^adi^dl 
as best tfteptdd fer geMral wei; they ai98 snffiiHeatiy holU 
lowed* :or groi^ out, £q^ any BeFvioe, bowe^^er hurcb ftp 
li^oeik Ihoy may be applied ; and ^e;^ ^tomUaeA dasksJbio 
litKeligtb nvA firmveas of ^dge» with ^ pequii^ -degitee ^ 
thito«n^ prorMctd tbat the stirength of th0 b^k, aod )tba 
WeadiCb t)f <Ae fhllid(»> «re diAy -pr^ijioHiQiked. 
' ^^[9ie /ornieamtf/ t>f a t^aaor lAiould ^ks^isepoese^s^^retft 
€rTminesd:a»d driagularity, pthepwi^ a urery ungual! ei^M 
|Mt)3ticed9 ti ji»het wbioh «T«iry ^ipi^Uc^ion idf ^fhe b^w 
trUi Mthar incr&aae jthaa difttinitfi, mA which fiothi0g Imt 
re-grinding in a more perfect m^iner cao po»iibly rmiofm^ 
Tbore M an appetiaranoe produoed upon th^ Made laf ^ new 
iMori A^iihi» nM^f <lhe Jmne, M^bich ai(M?d$ a (mi>taiei9at 
teriim^yiR^bkb :thW fovmidiabte ,iiaper£NttkN| nHHtgr £d^£^$ 
be4etacted. Two Pitied aite ppodaoed, tfae^ofiQiiipw tii« 
tKlge» and the •Iber ]i:(}»3!si Ihsrt part of :the badi M^ »e$H 
vfpoaoL tbe iioDe m wbotting* <!)» c^iKa^u^ing a jmmtv 4tieae 
Uses are yery ^ppiNnent, and «ra .e^ily di$j^gaifibi^ jbgr 
Iheir djfferenee ^ pol»&; in rsowie ztajBofs tb^ aee; jrofQr 
mieifaai, andipresoat several yaatiation^ iti htetuM^/^Aam. 
heel to poiat ; mothers possess an eyea, mndeviatiiig ^vpif- 
iatity ; these diffinreTit appearances sbauld be norted wiitb 
pHVtioQiar attention, as they afford a .cerlaia jneaus by 
^ddch.tbe jnosit superficial obser^r laa^y hsxm to deteoit 
defective workmaaaUp i& is 4me of ibA requtsitea of « 
Ijnad raaeor. It can hardly be necessary to add* tfaait j#bere 
^liasi ^^9ime9$ qfiinBi&aatB, a reguhtriip trf atmtavit^ iosm^ 
not possibly be waatiag^; not where tibe roonti^raiy is "Ihe 
nase can a g)iM)d eitttiii^ ed^ be expected) 

'*' After all tfa^ has been said, it >iimst be adoutted, 
that no infallible criterion can be established, by which all 
the defects that a razor may have can with certainty be 

s3 



i^ikM: lSdikiiB;*'tedeed;*Are e«p6ft^a to ofcs^tvattetfl; 

' '"^ lXM^'^ei&;rt sdme tes^cts, fes If^rdl mamrfacttirtd 
Mnjr Jr^*r^agb ftii ttii^kfe at prel^t: it W«9 indeed/ art 
rfrie' tlfii^, 6^iftrcipaf (*Jert* t6 indite f^zcftiififruse. ' l^ir 
ikrlf'ifii^'h^eikdde'to sett, tbith&utdfkf (fther emaidifr^ 
tidkWhikvfer ! ' 'Neiilte)- tfi^ qnkYiif 'tftthe material usetf; 
lofor' the' tectllence' df ^s^tyrkmanShip, appear to h^ at all 
ittifdied!' 'A dieap mid tisfeless insthtment ii^ too »fte- 
queiltly fbisted upon the public; and the'repntatioH 'of 
Sheffield manufactured cutlery is grossly injured by Ae 
ptactifce! Yet, amotfgst the mass of indiJBFei^nt *cutleiy 
now' made in this ancient mart for hardware, many of its 
tfest articles aire ' of the first qudrty, and equal, tf not 
' superior, to any in the world. 

' ^* Some new and important improvements in steel 'hare 
lately b^en attempted, which, if ultimately sticcessful; will 
foe of considerable advantage t6 the manufaoturerisr^ of 
"^razors; and every description of fine cutlery. Messrs; 
Stodsirt, F. R. S . * and Mr. M. Faraday, chemical assistafnt 
[ fn the Royal Institutibn, have made an' interesting eomiMi- 
i^cation to the Royal Society of London, in which they 
'detail a series of experiments, undertaken for the purpote 
i)f eCscertaining how far the best refined steel maybe im- 
proved; by an alloy of other metals. Sdlne of these ex- 
periments appear to have ^ been very su(icessful in their 
results, and may, probably, at no very distant period, 
prove of essential service to tire town df Sheffield. The 
application of chemical knowledge to the imprc^vemenfof 
ihe best refined steel, can hardly fail to be attended With 
beneficial consequences ; this beautiful and highly use&d 
•metal has been rdfined to a degree of purity and ex^^l- 
lence, of which it w^as at one time thought utterly in- 
jcapabie ; and let no one suppose that it has attained the 

* Lately deceased. 
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On the Chpiofi.and^Man^y^mcnpj^^^ A^f^f^ 6Q 

moitimum of unpi'ov^ment;,«ucb .9..cpncliisioa would b^ 
not only extremely iinphilosophicaJ» but injuripii3 ,an4 ab- 
Bvad^. Xbe. p«ibli/c are. tbp»3for^, indebted to^.thosf^ men 
who, by patient and laborious investigation^ disppver^tbe 
bidden prc^i^rtieS} detect th^ chendcai affinitiej^ of matter, 
a»4 Apply tike secrets of nature to ,the usef^l purpose, of 
lifOn Me3sr:9. S.todart and Faraday pursued Iheir .in^uyios 
piatiently, under a number of discouraging circumst^i^ces 
and unsatisfactory results. The icombinations they, antici- 
pated :4id npt. always take place-; but they finally .a^.er- 
.tittAed'the exapt proportions necessary to p];oduce .<)om- 
^et^ and perfeqt alloys of steel with silveri^ platina, ,&,p. 
Th^ foffBfijr of these combinations, they say, prpducQs a 
mpt^ * harder than the best cast-steel, or, even .than the 
Indian wootz; and the articles made of it prove to be of 
^„very superior quality.'. They add^ * the silver alloy 
^n^iybe advantageously used for, ali^ost every purpose, for 
(Which good steel is required/ 

.,,^^ Anxious to ascertain to /what extent steel might be 
.i^roved by the, alloy of silver, as . recommended by 
Jlf^rs. Stpdart afi^ Faraday, I have undertaken, a similar 
.fi^es.of experimepts, the results of which have all tended 
'tot.^taUish. the importance of their researches, and the 
^curacy of, their conclusions. My next object was, to 
Jb^ring this improved steel into use, and establish its supe- 
riority by the excellence of the articles to which it was 
i^^pdi^d^ I have now, for nearly twelve months, used 
^ improyed steel in my maaufactory. and hitherto the 
.jnij^qrs into which it has been wrought have invariably 
,|^l^ve<d;.decidedly superior, for fineness and durability of 
i^^e^.to any article previously introduced into the cutlery 
in^nufacture in any part of the kingdom. 

, j . ( On the Honing and Stropping of a Razor. 

** Let the hone* be seldom, and but sparingly resorted 

. * The iroH»ttone hone thougb but Tery little used, impartci the finest edge 
to a razor. This iroH'ttont hone is found in those iron and coalmines 



Si QmUiik CJkmie and MaMa^^nuitt of a HAzer. 

toi*; aiid never, unlesfi by frequent and repeated stropph^^ 
tbe $dgeo(^ Aa Yaae^ is ^atureij deitroyed i' use ike best 
palei oih And be eareful tp preaerre the hone eleai> anfd 
free from dust. Ficevioudly to the operatioii of sbaviif^, 
it ,witt be< f0mA of service, paiiictifabrly to those -who iokre 
U ^Itrotig beiofd, and k tender skin, to wash the face irell 
wM M^th Soap aad irater ) and tb^ more time is spent in 
Mthering tmd moisteniDg the beard, the easier will tke 
pP&oei8 et sfaaviftg become. Dip the razor in hot wafer 
before applying it t<> the face ; use the blade nearly Saf» 
ai#^ay^ taJting care to give it a cutting insteeid (sf a 
itrajfing directioi^< Strop the razior immediately after 
Bfldbg it, for the purpose of effectHally removing any 
ntoistnre that may remain upon the edgtd ; and be carefbl 
Hot to employ a common strop, as the coihpo^tioh with 
which they are covered, is invariably of a very inferior 
^piaBty, and injuriotis to a razor. The strop should always 
of the best manufacture, and when the compo^on !s 
Wbm off, it will be found particularly useful to rub M 6\eT 
l^htly with a little clean tallow, and then put upon ft the 
top part of the snuff of a candle, which being a fine 
pdwder, wil! admirably supply the place of the best com- 
jprositlon ever used for the purpose. Another excellent 
ttlode of renovating a razor-strop, is by rubbhig It well 
ijHteh pewter, and impregnating the leather with me fiiie^ 

flietamc particles. 

'**^ In closmg these observations, I cannot omit to pro- 
test agarost the elxutic cushion strop, which, from esti^ly 
irfeMiflg to the pressure of the razor, removes the^ne, keen, 
flat edge produced by the hone, and substitutes ah iw- 
Jafiatis roundness in its place. A flat strop, not too much 
burthened with leather, is best adapted to continue the 
form which the edge receives in honing ; to admit of any 
other, is to subvert in practice the principles on which a 
j^obd cutting edge is formed." 

flMf IMd' tak«fi fre, and hs^ Ikwn tenm^ »rtiJUi(U Jmspfer. Tbry mafhe 



Of an im]f roved Prifl/^ Wifil^/fone. ., . ^ 
^Ih-**^On an Imprtpwed Drmfor Whalebone^ 

WITH FIGURES. 

Um^RBLLA makers ^4 others, who have had occasion to 
drill whaleboneii piust have frequently experienced^ the 
difficulty of withdrawing; their drills, after forming the 
holesj on account qf tbj^ opposition they meet with from 
their haying to v(^ke thek way through^ the whalebone 
dust remainii^ io> supd clogging up the holes. 

In order to remedy this evil, an ingeniouii umbrella 
maker of our acquaintance has recently formed his drills 
with cutting edges on the sides of their stems, as well as 
pn their ends ; so that they now bore their way out of the 
boles with great facility. 

This will be understood by a reference to plate II. in 
which fig. 3 is a drill of about the size of those usually 
employed ; but, in order to render our explanation clearef , 
we have shown it as being greatly enlarged in fig. 4. Fig. 
5 is a section of the stem, with its cutting edges taken at 
the dotted line in fig. 4t 

This drill is employed in a lathe of an ingenious construc- 
tion, it being fitted up eicpressly for drilling the ribs, &c.; 
forming slits in the stafis by means of small circular saws, 
and rasping the ends of the ribs taper, so as to fit the tips 
or oonical ferrils. We may, probably, hereafter furnish 
Qur readers with a dsscription of this useful lathe, the 
umbrella trade having now become one of first-rate impor- 
tance. 

It has been suggested to us by an intelligent friends 
tjiat a drill of the above improved construction is not only 
desirable for perforating whalebone, but also for horn and 
tortoise-shell, where, owing to the heat generated by the 
friction, the particles of those mattera abraded by the drill, 
are agglutinated or partially fused together ; and he bad 
himself great difficulty to get out a drill which he had em- 
ployed in making a hole in a tortoise-shdl box for a friend 
of his, and whieh had so fixed itself. 



56 On a pretended Perpetual Moiiot^ 

Our readers will find the description of a drill, used by 
cutlers in perforating horn, tortoise-shell, or other similar 
matters, in our second volume, page 145. This drill is 
semi'Cylindrical, with a rounded point, and constantly 
drives out the borings. The above umbrella drill was made 
exactly according to our description of the drills for brass, 
but with the addition of cutting sides to it. 

In fact, the improved drill bears a very great similitude 
to the hand'dxill for perforating hard wood in the lathe, 
described in page 58, excepting in the form of its point, 
which is much more acute than the present one. 



XIII. — On a pretended Perpetual Motion. By a CoR- 
RBSroNDENT. With Observations by the Editor. 

SIR, Bury 8L Edmunds, Suffolk, Dec, 10, 1825. 

Some few years since, a person exhibited in Bury, a per- 
petual; or pretended perpetual motion, of which the main- 
taining power was magnetism. The invention consisted of 
two horse-shoe magnets, fixed in an horizontal plane, with 
their poles opposite to each other, and a few inches apart ; 
between them was placed a small needle, similar to that of 
a compass ; but, instead of the cap and point suspension, 
it was fixed at right angles to a light perpendicular axis, 
and it was pretended that the powers of attraction and re- 
pulsion of the two magnets kept the needle in a perpetual 
and very rapid rotatory motion. Between the two poles of 
each magnet was fixed a small block of a black substance, 
which, the exhibitor asserted, was a mixture of metals, 
possessing the power of intercepting the magnetic influence; 
hut beyond* this, he was, or pretended to be, entirely igno- 
rant of the principle of the invention; which he stated 
was not the fruit of his own ingenuity, but of some person 
wl^Qse name I forget, and who bequeated it to him on his 
deatfarbed. Accidentally meeting with some ntimbers bf; 
tbfl Mechanics Magazine, a few days^ sinee> I found ar 
description of a perpetual motion, whiob> I have no doubt. 



iBiheyerjf imne, but tker^is iHy attmdpt At 'OXfikhiii]^ the 
principle upon 'whikki4t i» oonslf uctedt A^ you' havd id* 
ready, in your jalksiile'Ts^^Mcal ReposHopy, entpo^^btiid 
or two impositionfl'of*this<kitidv perba|^9 you tritttiM tlee^ 
the one I have atteinpted t6 de^ribe b^ikne y<(>ur.Mtk^; 
if it were a perpetned motion, as many ims^ne; it seems 
deserving of conside^atixm for its great ingenuity; and 'if 
not; a detection elf tile fraud imys^e,^ ifk-somfe meajtnre, 
to prevent similar imj^i^iioti**/'*'^ - . • ' ^' -■ ' ' • 
AttoW me to 6bse¥Ve;'tbat'd4^skiription of thettiodte of 
forming the steel cutt€irs,'m6h#onM 'in ybuT W*t foiitme', 
page 303, would be particularly acceptable to many country 
workmen, as well as to myself, 

who am, sir, your obedient servant, ,, 

ToT.OiLL, £<7. A. E. 

• ■ , ,- ■ ■,■-'■,''■ 

Observation^ by thfi IEditor. 

MT© must own that we cannot possibly conc6iTe\#h^ 
ben^t can be derived from the' continual publication * of 
ftef^ndei perpetual motions ! . They merely serve togm- 
tiff that perverted appetite for the marvellous, which^ un- 
fortunately for' true science, is always toe muiih pirevateiit; 
- We' have hot doubt thatj, had we seen this imposture, w« 
should') very 'soon -have detected it; and indeed, believe 
that the rapid revolutions of the needle were - caused b^ 
some>: connection of it with a moving power, leoinveyed' 
fluEOugh'the perpendicular axis. Unfortunately, • tb6se 
persoHs^who visit these exhibitions, are but too much de^- 
lightted^with the surprise excited thereby: and, th^eforev 
insteadiof calmly setting about thedetection of the trickery, 
aodiwe may say knavery, practised upon them, they lend 
tiiemselves to the delusion, and go about seeking for otben^ 
to he deluded also. 

• We now know, indeed, that eUctro-maffnetism, or die 
united powers of magnetism and galvanism (or the voltaic 
pile)y are folly equal to produce a rapid rotatory move- 
metit; vbut our ooirespondent makes-, no mention of , the 
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latter pow^ b^g employed in this caae, not k it probable 
that it could have been a few years since. 

We shall not fail to copiply with his wish, in describing 
the formation of th^ steel cutters^ for the butts of whael^i 
pinions^ racks, S^c, in the progress of our work. 
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XIV. — On the advantages of Burnishing the Edges o^ 
the Mathematical and Philosophical Instrument maker^ 
turning tools for Brass; and on Varnishing their 
Brass-work, By the Editor. 

Sings the publication of our remarks on the mathematicat 
and philosophical instrument makers' practice of burniA' 
ing the edges of their turning tools, for brass ; we have 
been favoured by a friend with some particulars of the 
advantages they derive from this improvement. He stated, 
that, were they to employ pieces of pumice-stone, or the 
water of Ayr-stone with water, to remove from their 
turned brass-work the marks left by the turning tools« 
as is usually done by workmen in general, thenr work 
would lose that beautiful accuracy of finish, and sharp* 
ness of detail for which it is so deservedly esteemed; and 
which are entirely owing to its being finished by the bur- 
nished edges of their turning tools. And, indeed, nbthii^ 
more is required afterwards than the mere apfpIicatuM, 
finrt of a little finely powdered pmnioe-iStone, and tiboi 
rottcm-stone mixed with oil, upon leather, tx> giie tkoir 
work that high polish which fits it to be lacquered, aad 
thus to preserve that polish for a great length of time. 

We have seen the brass- work after the palish was gtVen 
to it, by the rotten-stone and oil, and whilst still covered 
with the oil, coated with fine whitening, and which served 
still more to heighten that polish, when, with the help of 
more whitening, it was cleared ofi* the work by rubbing it 
with the fingers; and lastly, after wiping it clean from the 
whitening, the work was immediately secured from tarnisfr 
ing, by being put on an iron plate, heated over a gentle 
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charcoal fire» and tbe spirit Varnish being brushed over it 
whilst it was hot, dried instantly. 

We are deqnainted with an excellent workman in this 
line, and who also prepares pure potash, by the aid of 
riecAol; aad which alcohol, afler distilling it from th^ 
potash in a silrer alembic, he employs in dissolving the 
lightest coloured aeed-lac to form his securing varnish; 
and he (hns obtains a better, and a more durable varnish 
dian he conld ever procure in any other way. 
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XV. — On the employment of the Anthracite, or Stone 
Coal, as t*uel, in the United States ; with Suggestions 
for its use here also, as well as Gas-coke. 

Singe the appearance of the article on this subject, in 
our last voluboie, p^ge 366, we have been favoured with 
tbe following information thereon, from an American geur 
tleman, 

Qe states that t^e anthracite is burned in narrow up- 
light grates, made oa purpose, with bars in frcmt fi^ 
behiifed also i and that the fire is not of any great biilk, 
but is, perhaps, oiUy about six inches in thickness* 
, It appe^Sx from this description, that all ths^t is nec^dsh 
aary is tQ afford a plentiful supply of air to this fyel, 
i^kOfe than is commonly don^ in the consumption of tlm 
ordinary or bituminous coal; and also to avoid iti eonta^^ 
wi^h broad platen of cast-iron, ^ucb as ar0 ipksu^Uy em- 
ployed, in the ^pn^truetipq of our common grat^» A«d 
%(^ B^fiy ^A^ ib^it the sam^ res^soning equally, ^pplie^ to 
i^ opn^iimption oS gq^-^oke^ wbieh ought likewise to be 
bun>t in g?a^es> j^avijo^ provisiop made in them to allow of 
tjlpy& perfect; access of air to svppp^t thQ comb^tion of tb^ 
Ciqke* ^^nd w^e ^i:^d thus be furni^bed with a cleanlyi, 
ilt^a^;,, tutd. exceedingly durable ,fifc»» fteefrom the aonoy^- 
ance of smoke, common to all fires made with the ordinary 
coab. 



flO On the Cutting of Steel by Soft Iran. 
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XVI. — Remarks on the. Cutting of Steel by Soft Iron. 
By Mr. Thomas Kendall, Junior*. 

New Lebanon^ Aug, 8, 1895. 

MM. Darier and CoUaclon's statement, m a memoir pub- 
lished by them, that a copper wheel exercised no action 
upon steel, goes far to prove that the effect dependjs at 
}east as much on heat softening the steel, to a certain de- 
gree, as on percussion, copper having .but little disposi- 
tion to generate heat under any circumstances, a fact duly 
appreciated by the manufacturers of gunpowder. 

The reason why " the heat should be nearly all conceii-' 
trated in the steel, and scarcely perceptible in the iron," I 
think to be this : the percussion against the steel is conr 
tinual, but against any one part of the iron cutter perhaps 
not more than from l-200th to l-600th part of the time ; 
consequently the heat received by each would be in an 
inverse proportion of the thickness o{ the steel to the cir- 
cumference of the iron, after making the proper allowaiice 
for what may he thrown off from the circular cutting iron 
in its passage through the air, which must be considerable. 
1 P.S. As evidence of the absence of heat; it is stated, i|i 
the memoir of MM. Darier and Colladon, that ibe smell 
particles of steel adhering to the edge of the cutt^, 
/* seen through a lens, did not appear as if untempeoped, 
aad when tried with a file were found as hard as th^ ^st 
tipmpered steel." . i ,.,: 

. , : I have never observed the appearance of the.p^rticlei^, 
,P|r examined their temper, but have examined t}ie .l^i^ 
;:]|raised in cutting a plate of steel, which before the op^jr^- 
;tiQn was sufficiently soft to* file with i^asc^ but in the ojpf^- 
Jtipn ^ecame hardened on the outer edge much harjdejir fl^ip 
j^fore, which was evidently caused by the great i^f^lu^.a^d 
J]^bei|ig suddenly cooled by the current ofr ^r cauife(|., |b^ 
^jfc^eifoptio^ of the cutter ; .the same.^pulfl be tb^^jQ^^ wi.t^ 

,* <From'Uie AinencAa^9Uip»«l,pffScieBee,iuid.Arl«, r#I.'X. ' 
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diaengaged by heat, or-nihenliot, ftod adhering to 
tke ddge.ofllKe cutter; the process of hardening in air is 
i^jdied bj ai^ta to the hardening of very «maU drills. 



XVII. — On an American Woel-spinning Frctme, invented 

by Mr. Gilbert Brewstee*. 

The !Krewster frame is so constructed that, by the con- 
tinued rotatory motion of the main shaft, to which the 
moving power is applied, all the operations that are per- 
formed by the hand on the single domestic wheel, of 
drawing out, twisting, and winding up the yam, to form 
the cap are perfected, leaving to the attendant no other 
lal)oui' than that of joining the threads as they may occa- 
sionally break. The direction of the draft being vertical, 
th^ frame occupies not more than one-sixth of the space 
required for jennies doing the same amount of work, and 
^lables the attendant to mend the threads with much 
gireater convenience. The length of the draft, or quantity 
of slubing to be drawn out, and the time of throwing in 
and' bontinuing the twist being comprehended within the 
))rfaicipte of the frame, they may be varied at pleasure. 
tt h only necessary for the person in attendance, after 
Mcertaitring the description of yam she is wished to spin, 
Whetitor fine or coarse, hard or slack twisted, to aci^ust 
thfe ttkme with a wrench to the quality, shortening or pro- 
tracting the period of the closing of the jaws on the slub- 
%; ak she may wish it finer or coarser, and varying the 
Wiie o{ cai^ying on and off the belt from the twisting 
bijriitider, according as she may desire her yam haid or 
khdk: twisted. When once adjusted, the frame continues 
Itt'the same state, producing a uniform thread, and pos- 
'i^ses the additional advantage from its mechanical coti- 
'^trttotion, and the uniform regularity of its movements, 
^furnishing, if required, a thread slacker twisted for 

^* Prom the Ameifcan Journal of Science and Arts, ?d1. x. 
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filling; and for warp, one harder twisted than efioi he 
spun on a jenny. The expense of keeping a frame ia we- 
pair, and tfie power necessary for its sucoesisful €|>eratioB, 
are not greater than is required by pbwer jennies doing 
the same work. A frame of 300 spindles will spin 300 
raks, 1600 yards to the run, per day, and wiH with eaie 
turn off 100 lbs. of four run yam in twelve hours. Two 
girls of sixteen years of age will attend a Ihree (fUindr^d 
spindle frame, one on each side. 
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UST OF PATENTS FOR NEW INVENTIONS, 
Which have passed the Great Seal since NQv»24k, 1829. 

To Augustus Count de la Oarde, df St. Jameses-square, fftll* 
mall, in the county of Middlesex; \^ho, in consequence of a 
«emmunkation uiAde to hi^ hf a 'Certain foreigner raiding 
Abroad, ie in possession of cei'taia improved Machinery for 
t>iBaking or preparing Hemp, Flax, and other Fibrous Maieviais. 
Dated Nov. 24, 1825^ — To be specified in six months. 

To Joseph Eye, of Augufita, Georgia, in the United fifot^ 
of America, but now residing at Liyerpodl, in the county of 
•liancaster, engineer; for an improved Steam Engine. Dated 
Nov. 24, ] 825. — In six months. 

To Henry King, of Norfolk- street. Commercial-read, in the 
county of Middlesex, master-mariner ; and William Kingston, 
of Our Dock-yard, Portsmouth, master-millwright ; for certain 
improved T!ids for Topmasts, Gallant-masts, bowsprits, and 
all other Masts and Spars, to which the use of the fid isf ^p- 
■plied. Dated Nov. 26, 1825.— In six months. ^ 

Td Ridhard Joties Tomlinson, of the city of Bristol, getftk- 
man ; for an improved Prame-woi^k for Bedsteads and other 
purposes. 1>ated Nov. 26, 1825^— In six months. 
" 'To 'Marc Lartvlere, of Prince's^quare, Kennington, in tl*e 
«otiirty df^rrey, mechanist; for certain Apparatus or Ma- 
4^nery^ to be applied to the ^tell^known Stamps, Fly Presses, 
or other Presses, for the purposes of perforating Metal Plates, 
and for the application of such perforated Metal Plates to 
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wmom usejfiil pitrpoaes. ' IMed Netmibet 28, 1825«— -In «qi 

HMMitks* 

To William Pope, of Ball-alley, Lombard-street, in the city 
of London, mathematician ; for certain improvements on Wheeled 
Carriages. Dated Dec. 3, 1825w — In six months. 

To William Pope, of Ball-alley, Lombard-street, in the city 
•f London, mathematician ; for certain improvements in making, 
mixing, compounding, improving, or altering the article of Soap. 
Dated Dec 3, 1825.— In six months. 

To Henry Berry, of Abchurch-lane, in the city of London, 
merchant; for an improved method, in different shapes or 
forms, of securing Volatile and other Fluids, and Concrete or 
other Substances, in various descriptions of Bottles and Vessels. 
Bated Dec. 3, 1825.— In six months. 

To Ezekiel Edmonds, of Bradford, in the county of Wilts, 
clothier ; for certain improvements on Machines, for scribbling 
and carding Sheeps' Wool, Cotton, or any fibrous Articles re- 
quiring such process. Dated Dec. 3, 1825. — In six months. 

To John Beever, of Manchester, in the county of Lancaster, 
gentleman ; for an improved Gun-barrel. Dated Dec. 3, 1 825. — 
In six months. 

To Edmund Luscombe, of East Stonehouse, in the county of 
Devon, merchant ; who, in consequence of communications made 
to him by a certain foreigner residing abroad, and discoveries 
made by himself, is in possession of a method of manufacturing 
or preparing an Oil or Oils, extracted from certain vegetable 
substances, and of the application thereof to gas-light and 
other purposes. Dated Dec. 6, 1825. — In six months. 

To John Phillips Beavan, of Clifford-street, in the county of 
Middlesex, gentleman ; who, in consequence of communications 
made to him by a certain foreigner resident abroad, is in pos- 
session of an invention of a Cement for building and other pur- 
poses. Dated Dec. 7, 1825. — In six months. 

To Francis Halliday, of Ham, in the county of Surrey, 
esquire ; for certain improvements in Machinery, to be operated 
upon by Steam. Dated Dec. 9, 1825. — In six months. 

To Joseph Chesseborough Dyer, of Manchester, in the county 
of Lancaster, patent card manufacturer ; for certain improve- 
ments in Machinery for making Wire Cards for carding Wool, 
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CottOD, Tow, and other Fibrous Substances of the like nature ; 
and also certain improvements on a Machine for shaving and 
preparing Leather used in making such Cards. Dated Dec. 9, 
1825. — In six months. 

To Robert Addams, of Theresa-terrace, Hammersmith, in 
the county of Middlesex, gentleman ; for a method of propelling 
or moyin|^ Carriages of yario^s irtzes <m Turiq^ike, Rail, or other 
Roads. Dated Dec. 14, 1825. — In six months. 

To Matthew Ferris, of Longford, in the county of Middle- 
sex, calico-printer ; for improvements on Presses, or Machinery, 
for printing Cotton and other Fabrics. Dated Dec. 14, 1825.-* 
fil six months. 

To James Ashwell Tabor, of Jewin-street, Cripplegate, in 
the city of London, gentleman ; for means for indicating the 
depth of Water in Ships and Vessels. Dated Dec. 14, 1825.—* 
In two months. 
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XVIII. — On an improved Mode of Workings the IiyecHng 
Pumps of Bramah^s Hydro-MecJianiq€^ Press, m 
other Pumps. Invented by Mr. John SpixleR; En-^ 
gineer, Chelsea*. 



WITH A PLATE. , 



Thb powerful iDstniment called Braniah*s -Pregd is w 
well knoMui, that we need not enter into a particular deT 
scription of its coostr/'ctioii. Next to the steam-engiife^ 
it has proved the most generally useful mechanical iny^t 
tion of. modern times/ It Is applied, addis 4ippUcable, in 
all cases where infekise pressure or.great power Js re- 
quired. In our manufactories it i^ used fo^' ^discharging 
ooloijvs, for pressing paper, gunpowder, &d., for pacing 
cotton and other light goods, for expressing oils; and in 
)>leaching9 for expressing water instead of wringing.- The 
press is also used for drawing ilp piles, it^ rooting up 
trees, and for cranes for loading and unloading g'oods. 

But, valuable as' this instrument is, it has an impe^fec- 
tioipl when applied in the oifdinary manner to certain pur- 
poses; iiuch,t for example, as packing qottcM, discharging 
dyes, and expressing oils. The imperfeotion edn^ists in 
•the greiat variation in the power necessary -to Work the 
press at different periods of thex>peration>'iB cotise4ueoce 
of the variable resistance of thja materials under, pressure 
at the different states of compression, which not only 

* From a0 account fu^itlied by Mr. Tivdgold^ GiTii. Engineer,, to the 
Editors of the Edinbojcgh Quarterly Philosophical Jonroai, Jan. 1826. 
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causes loss of time, but also, when the pumps are worked 
by an invariable power (as they must be when driven by^ 
inanimate power) it renders the stress on the first mover 
irregular. 

Several methods had been tried to remedy this incon- 
venience, but none of them succeeded in doing more tl^an 
diminishing the variations in a small degree ; but the in- 
vention we are now about to describe eflTects the purpose, 
and by a contrivance so simple, ingenious, and beautiful, 
that we are assured our mechanical readers will be inte- 
rested by its desciiptioh. 

"The effect in Bramah's pr^s is produced by pumping a 
Certain quantity of water into the press cylinder at each 
stroke of the pimip; and if, with an invariable powfer, 
only one pump b^ employed, the quantity injectlad at one 
atrokiB must not be greater than can be forced in when the' 
press is exerting its greatest ptessure. Hence, in sutb a 
pase as expressiiig oil &om seeds, >?here the're£dstahce in 
ik^ first part of the operation is small, and increases till 
Ike compression is considered tb be sufilcient, the ma- 
dbinery must be adapted for working the pumps when at 
thi^ maximum pressure, and consequently there must be a 
great excess of power in every other part of Ae opeira* 
i^oti* 

In any hydfo-mecbanioal press the power is proportion^ 
4o the quantity of Water injected, at a stroke of the' pump, 
multiplied into the resistance ; therefore, when the resist- 
^ce is small^ the quaiitity of water injected at a stroke 
ihould be increased, in order that the power necedsary to 
work the press may be as uniform as possible, and this is 
the object of the patent we are about to describe *. 
, The machinery is applied to an oil-press (see Plate III. 
.'figf 1), of which M is the press-cylinder, and N n' the 
juigs containing the seeds ; one part of the drawing ahow^ 

* The discovery of this improved method of working the presti was made 
111 Ifr. 6piUery.and.for which a patent was lAtolj obiamed by his ia con* 
junction with Me^ira. Bramah. 
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ing the exterior, and the other a section of the press* 
boxes which contain the seed bags. L l' are the tabes 
which convey the water injected by the pumps to the 
press-cylinder M. 

1 is the cistern for snpjplying the pumps with %ater^ 
and it supports the pumps and the maohinery'for working* 
them by means of the pillars H H^ 

The power which works the pumps is applied to the 
shaft s^ and is regulated by a fly-wheel ; and the motioi» 
is communicated to the other shaft B by the toothed 
wheels f' r. The two pttmp^pbtous c c' are worked by 
the cranks dd', on the ends of the shafts se^; and the 
cranks are made to adjust by set-screws, so as to limit the 
l^igth of the stroke to any required quantity within the 
hmits of their action* - The cranks act on the pumf><pistons 
by connecting rods and slings in the usual manner. 

The pump-cylinders A ▲' are connected by the oopjier 
tube SB', which is again connected to the junction-piece 
K by a single tube. The junction-piece K contains th^ 
stop, forcing) and discharge ralves, and is connected to 
the tubes L l^ which convey the watet injected by thq 



pumps to the press-cylinder. 

This is the arrangement of the parts ; and» in the ne«i 
place, we' have to explain the principle and manner of 
producing any assigned variation in the quantity, of watet 
ts be injected at one stroke. 

In the machine we are describing, this is eflbeted by 
making the two pumps of equal diametey, and equal 
length of stroke, and the wheds F f' of unequal diame- 
ters, the larger wheel p' having one tooth mora thsn the 
smi^r one f; consequently, the wheel 7, which has 
eighty teeth, will make one revolutiim alid one-eightieth 
part, while the wheel p' makes (mly one revolution, and 
^e increase of one-eightieth of a revolution at each 
stroke bj the wheel f will. At the end of twenty* strokes, 
cttuse the crank#to beat right angles to ene. another, sup- 
posing them to have been parallel at tbe( oommencenient; 

f2 
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and* lit the end o£ forty strokes, utha>0]ie,.Graiili itSU be 
commenoing its up stroke when the other is offwimeiictDy 
MfrdpvQ strok/e/ and as tbei^ their^iii^tioviSrara mopposite 
diripctioiis^ the one will Gonnteraot the effeist o€ the othef^ 
excepting th^t jiqi^ Borti^ o^ ^eotiwMdkjts due to the 
differenoe? qf their velpcities. 'Th^refore^ if the diffSerence 
of their velocities be made small enough^ a gjiy^n power 
may be made capable ef ^^^oducing any assignable degree 
4^,pressai:e at thp cQiiivibB^oii Df the tuperwhea the smaller 
ivheel has gained half ^iroBTjolutioQ^uOtt the. laitger wheel 
It'ia obvions^.that the mmher Df mTi^tions to ipcodn^e 
^tbis effect mustjba greater thek6midlerweaiakei.the'di£- 
^wenoe between^tho .yek>cities ^f the wl^ob. .: ' , 
f . Let a denote that aro of a circle which the.. one wheel 
gains on the other at. each revolution^ or stroke oi the 
pump ; theD# if we niake the machine ^oinmence when 
both the pistons are at the bottem^ the water j^yected at 
any number n of revolutions of the la rge wbe^l will be 
proportional to 2 + cos it a 4- cos n-r-^a^ .. - 

For the pump acts effectively only during the time both 
pi^ns are descending. Thesefore^ if the. machine beg^ 
with both its pistons at the Iqw^st pointy and.thejnotion 
foe XKmtinued till both begin to: descend* it ynSl be foi{ind 
that die crank of the small wheel has advanced, h^ the 
1^0 a beyond the jopper pointy and consequently f^^st 
begin its stroke from thence, while the crank ^ the 
larger wheel begins at the top. Also, whep thecr^nk of 
ihe large wheel iiasardved at the distance a.. from the 
lowest point, the crank of the small wheel will l^gin to 
«8cend; and the radius of the cra^ks, being uoity, the 
effective length of the stroke of the pne puiQp w^l be 
«l: + cosia, and the other l + cosiji^;. ^onsequentljr, the 
/^mn of the strokes is 2 + cos a + cQs i a. In the sepond 
jtevolution the effect in length of stroke; of Jboth pniy^ps is 
,2v-f fiOs2a + cos(l + i) a; in the third we have:!i4-pos 
^a-^.cc^(2+^>; and in the ninth stroke it>is.2+:Oos 

;»j0-hCOtl.(»*-4)a^ . 



y VlJL ey 1^ a «^ 18»^tt8^ 'cat6Ak tt ^ If;' aiiB tlif* dffecf is 
l+"Coyl«ff*-^«.-* ■■ ■'^'- *''^'^* ■■^^^' ' ^■-' ''^ ■^" ^' ■■ 
"^ The total qutertity-df^wittrir iWjeet^a during H^ strofc e^ 
wifl beas *n^i«m M'flW tJ^'^^ipsttrii of -cob ^-^i-'tt; 
tod by'€hr8g«i^frHgri«to«^^ ■ ' ^ 

sm s a. cos^^a + sin ^L» a, oos^^ a 

'■' y-jt > 2 i. .■■•-■••■ t^ ■■■■?- '».-<'•$- ■■•• 8. ' • ■ 

' ''it w e BOgieift f^ dlffi^reiice betireen cos na and cos 
nr*-^^a^ ihi&eM9L repr^^iitnig^ the tiotal effeol of the tWo 
paiBpff'-wiU be a'l^ctaflngle, ^of-irybh the one side is equal 
ko the diatoieter of ^ drole dederibed by the cranks ; ^d 
the other the sttm of the areas of Uie pumps, mnltiplted 
by die number of ^strokes necessary to cause the small 
'whefA iof gsain half its ciroomfeitace on the other.- 
-^ The' quantity of water injected at any number n id 
Mfvkes wUl 4ie very neariy 

2nAr *"" 
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In this formula A is the som of the areas of Ae pumps, 
r=the radius of the cranks, n the number of strokes, and 

• 

idr the arc the small wheel gains in one revolution of the 
larger one. 

'To illustrate this subject more clearly, we have annexed 

ihe diagram, fig. 2, where d' is the crank of the larger, 

anfd t} that of the small wheel ; and we suppose the crank 

l>, in this case, to gain half a revolution at the end of 12 

str^es. The crank d will begin its effective btroke i^uc* 

'oessivd|y at the points 1, 2, 3, &c., and always terminate 

its "stroke at b. The crank D' will, on the contrary, 

't(hrayi^-begiff;its effective stroke at a, and terminate it 

^'stiCcbssively lit 1, 3^ 8, &c^ The shaded space A B d will 

'h€ piropdrtional' to/the ^ffeot of die pump worked by the 

crank d', and the paraUelb^pr^atns 1, 3, 8, &c., show the 

effect at the first, second, &c. strokes. The shaded space 

A G D is proportional to the effect of the pump worked 



7n OfkJ^r^MffJk^^ IfjfthithM^eAankalJ^nm. 

by the eraak d ; and the effect of the first, second^ fce* 
strokes are shown by the parallelograms 1, % 3« ioc. 

The mode i^ describing th^£gur6 is- olmous, us Ae 
length of each stroke is equal to the rertioal dBstimoe be- 
tween its commencement and trnmnation*- The sum of 
tiie figures representing water injected by each pump » 
very nearly equal to the parallelogram Ab CD; the small 
spaces which are not shaded show the parts wanting. 
. If the shaded space ABD wek« turned, so that the 
point M coincided with the point c, and the line A b with 
the lii^e jdc, the figure woiild then show the decrease of 
thci quantity of water ii\}eoted at each roTolution ; or, in 
other words» the Tariation produced in the power of the 
pr^ss 1^ the use pf the principle described in the patent. 

The case to which tins improvement is at present ap- 
plied, is one in which the advantages of the hydro-me- 
chanical press are very considerable. It enables those 
who use it to conduct the same quantity of business with 
a less number of workmen ; there is less wear and tear &£ 
bags and wrappers; the machinery occupies less space; 
and the destructive effect of the concussions of heavy 
stampers on buildings and machinery is avoided entirely^; 
indeed, so smooth and ppisele^ is the op^^tion of one of 
these presses, that the business of expressing ojil may be 
^conducted any where, without disturbance to the neigh- 
bourhood. 

The application of the principle of the patent is not, 
)iowever> confined to presses, for the effect of any poweir 
which has periodical variations of intensity may be made 
to produce a continuous effect, proportional to the powc^ 
by the application of this principle^ One of the most 
obvious cases is that of tide-pump^ ; and, if we recollect 
xight^ a considerable premium was offered for such a mode 
of working tide-pumps, by some of the societies for en- 
couraging the arts, in the Low Countries* 
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XIX, — Es^peritmnts C9^ the (MetioH of fTater upon Olas»i 
.< with sowis observations on its slow decomposition. By 

Jfr. T. Orifpiths^ Cheimcdl Assistant m the Ldbo^ 

rat^^ of the Royal Institution^'^ 

It ill a coiUnionly reeeiy^ notion that glasd is eapMe of 
refflstingy to a rerj great extent, the attacks of actnre 
chemical solvents, and thsLt its alkali can neither be readily 
separated nor exhibited in an insulated fonn without re- 
gularly submitting it to powerful decomposing agents.-^ 
Speaking of glass, in common langtiage, without any re^ 
ference to the many soluble compounds so designated, it 
may be a new fkot in chemistry to prove that this singular 
substance possesses highly alkaline properties, which may 
easily be shown by the usual tests. 

Upon reducing some thick flint glass to a moderately 
fine powder in an earthenware mortar, fdr the pirtrpose of 
analysis, a portion of it was placed ontdYfilferic pCip^r, with 
tihe view of determining if it possessed any setisible ialkaline 
property ; and, upon being moistened with water, the yel- 
low colour of the test-paper was instantly reddened nearly 
as powerfully as if lime had been employed. 
' This eflbct was considered as accidental, and as probably 
ttrising from some adventitious alkaline matter, or soap, 
a&ering to the vessels employed. Another experiment 
was made, with greater care, in an agate mortar, but with 
the same, or even a more decided result, in consequence 
of ^ more minute division of the material. When pul- 
Terized on perfectly clean and polished surfaces of iron, 
steel; zinc, copper, silver, and platinum, die efiect took 
place,, and apparently with equal facility : but it was found 
tilat the presence of small quantities of oxide of iron greatly 
diminished it, in consequence, as was afterwards proved, 
of the particles of glass being by them defended from the 
contact of water. 

* From the Quarterly Journal of Science, Literature, and the Arts. No. 
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. /$ince tbere are some saline t>odi^ kunfittetdBo' ooilibi- 
uiMms iriucti ^▼d'^indieatioins of dkatf ^ lurrit gl fic- pttpef, 
ttC&oughperfc^lj neut^ atrd as )Mk^ ni^* 

iiena^^ reddebi this paper '%iieD motsteaed ' id A water, 
m&ougli no solniion can hi'A&mk^ ta'take place, possibly 
this n^lit i>^ BQ effect o^ Sie kind/ it sctoselj appescrhig 
'jflh^able that any soluble ihatter choroid be abstractedirooi 
tjte.po wd^red glass by the mere'affasidtt of pore water. ' lit- 
miis^paper, therefore, reddened by tin acid, and' paper 
stained with, fhe blue itifnsfon of cabbage, were also em- 
ployied' as tests ; the foi^m^r had its bhie colour restored, 
^d the latter was rendiered gr^n*. 

' , A portion of flint-glass in fine powder was boiled in 
yniifiT for some hours ; upon being allowed to cool, and 
subside, the clear portion was decanted and eyaporated, 
and bebame strongly alkaline to the taste, and to other 
usual tests ,* a dtop of its concentrated solution, gradualfy 
evaporated on a glass plate, on exposure to the atmos- 
Inhere, in a short time became deliquescent. Tartaric acid 
produced an effervescence, and afterwards a precipitate 
ifi this solution ; as likewise did muriate of platinum. From 
these experiments, therefore, it may be fairly inferred that 
the alkali removed from the glass was potash in an uncom- 
bined state, and that the alkaline effect observedin the first 
instance did not depend upon the presence of any alkaline 
salts, or combination, adhering to or diffused throughout 
the glass. 

The remaining sediment from the above solution, after 
having been repeatedly washed in successive portions of 
water> became inert as to its action on test-papers^ not 
affecting their colours in the slightest degree ; but, upon 
trituration, its alkaline power was again developed \ this 
property being evidently dependent upon the exposure- of 
a new or undecomposed surface. A slight applicatioii of 
heat to the water, was found greatly to facilitate this evo- 
lution of alkali. 

in order to determine the quantity of alkaline matt^ 
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^atcacxted} Cram atgiven ^^eight pf glass^ by long and con- 
tinued bKHUag, IQjO grsuns, of flint-glass^ in fine powder, 
were bqU^ Diearly. every, day for some weeks, in two or 
three. sao<(i33siYie.portion;s of wat^r; after this process, the 
insoluble residue ]W,as found. cle;ficieut in weight by nea^ly 
seven graiqs. Tlus.refiiuU»i however, must not be consi- 
dered as ^ccur^te, but. as a m^re approximation : for, on 
the one hand, small portions of glass might have been car- 
ried aw^yin.the supernatapt Uquor; and, pn the other, 
ii^pre alkaU j^ight My!^ bee^ abstracted by repeatedly tri- 
turating during the process, whicli, .under thqse circum- 
stances, would be almost unlimited* 
. To some,pur§ 4ilHte muriatic acid was added very fine 
'flint-glass, ip powder, till it was completely neutralized by 
its alkaline effect. . Upon being allowed to subside, (which, 
fao|Hreyer, was npt very readily effected, minute particles 
remaining suspended for weeks together,) the clear portion 
afforded a crystalline salt on evaporation, having the cha- 
•xacters of muriate of potash. 

It may be remarked that this solution, when perfectly 
dear^ contained no I^ad, on testing for it by sulphurretted 
.hydrogen ; but upon agitating or diffusing the fine powder 
of glass through water, holding the gas in solution,, it was 
.immediately discoloured, or blackened. 

Flint-glass, although chosen for the above experiments, 
is not the only yarie^ty possessing this remarkable property, 
crown and plate-glass, white enamel, and what is more re- 
.markable, Newcastle green-bottle glass, and tube of the 
same. material, (in the composition of which there is, com- 
paratively, little alkali,) also Reaumur's porcelain, made 
.firomthe green bottle glass, possess the power of acting 
upon vegetable colours as alkalies.. 

These experiments, tending to prove that glass is a body 
of irregular composition, parting readily with its alkali by 
the action of water^ it became a matter of some interest to 
determine how far certain natural combinations of potash 
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with siliceous matter were equally aothre to the same tests, 
especially as in gr€(eii-bottle glass, which .OMitains little 
alkali, it is thus rendered evident. No analogous effect 
oonld, however, be produced by powders of felspar, basalt, 
green-stone, granite, obsidian, pumice, aind some others, 
even when boiled with water, a method which never failed 
to produce it rapidly with glass, although cold water is 
perfectly sufficient. 

/ Some interesting ^conclusions may be drawn from the 
above experiments, which may tend to explain several 
well-known phenomena. 

In the first place, with regard to the glasses employed 
in the laboratory, or for domestic uses, it must be evident 
that water has the power of acting upon and dissolving the 
alkali at the surface, and leaving an insoluble portion 
ispread as a cbating over the interior of the vessel, defefnd* 
ibg' it from further immediate action. 

Where, however, time can be allowed, the effect does 
not appear to be confined to mere surface. In collections 
of ancient glass, specimens may be selected, exhibiting 
how extensively an analogous action has been going On 
during the period they have remained buried in the earth. 
These vitreous relics of antiquity are often covered, to a 
considerable thickness, with opal pearly scales of beautiful 
afq>earance, consisting ailmost wholly of silica, whose alkali 
had been removed probably by the acticm of the waiter.^ 

A fragment of transparent ancient glass was examined 
with regard to its alkaline property, which it was found to 
coijoy in a high degree, being sensibly alkaline (when in 
-powder) to the tongue, and its hot solution acting upon the 
enticle. It appeared to consist almost entirely of potash 
and silica; not the smallest trace of lead being discoverable 
in it; several other coloured specimens of ancient glass, 

. *' The op^l is an hydrate of silica: may not its fonnation have takejD place 
by a similar agenc^ acting upon natural combinations ? The remoyal of alkali 
jfiram tiiicoons ccnopoiuiia may have left opal thus comtitutied. 
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upon exaBRnatioa, : nren^ in every case, inore^highly alkaUncr 
tban ^nf modem glass oontaioiog lead^ that bas hitherto 
been examined. 

The ^specific gravity of common flint-glass was taken by 
way of comparifeoa with the ancient fragments above men* 
tioned, fixe result of whiqh is he^ given. Flint-glass, S*6«^ ^ 

8l208. Ancient glass, 2.375. It may here be remarked^ 
that the latter acted powerfully upon the test-paper, by 
merely moistenmgit, without reduction to powder. It 
cannot b« surprising, therefore, that andent glass, which 
may almost be called pure silicate of potash,^ should be oc^ 
casionally found in states of such rapid decay, as the speci- 
mens in collections often exhibit. 

Another proof of the action of water, aided by other 
concomitant circumstances, in producing decomposition 
si{Nm glass, is an account given in vol. I. p. 135 of this 
Journal, of some bottles of wine found in a quantity of 
Uaok inud at the bottom of an old well, full of burned 
wood, supposed, upon good authority, to be of anterior 
date to the .fire of London. The siliceous earth, in this 
instance, separated in films on the surface of the bottle, in 
consequence of the abstraction of alkaline matter, probably 
by the action of water, aided perhaps originally by a cer- 
tain degree of heat, and afterwards by the long period of 
their continuance in a situation favourable to the decom- 
posing agency* 

la conta.ot. with ammoniacal, or decomposing animal 
matter,, the .disintegration of glass takes place more rapidly. 
Stable-¥rib!idows, and bottles kept in such situations, often 
present a. very beautiful iridescent appearance, in conse- 
quence of the siliceous. matter being developed in thin 
plates on its surface, often amounting to a pearly, and 
sometimes almost metallic appearance; an effect which, 
it is believed, has not been hitherto investigated. 

Solution of potash acts very rapidly upon glass, as the 
chemist often inconveniently learns by the effect produced 



upon the bulb of a thermometer, employed to determine its 
tifiiljiiig fioiat* fm4 Hhidiiis Yatwagv ^fomd^xlMMledL to a nsoi^ 
ftdernblefexteot aftcMc A^'QXpeiiini^a^^ \iS v.Vo^i \. 

It may ako here be remarked (although notperbdpilim- 
mediately comiect^d('witktbovjmbjeet)i»that from frequent 
pbservations by a person^^if^ tht^^jl^bit of uging solid car- 
bonate of ammonia, that the flint-glass bottles in which it 
ll^ \kitn fbt sotti^'tim^^^ hiitit ^^ismirhMf t6ndeired m^ch 
Mbi^ brittle', aiid t>i^dii W'gl^ ikff tnk xrp<^ ftsry ill%ht 
iMfiriil 6f ite'^diiteitts; ''This ^kiM m^it^fiA&iiiiiatiAetB 

VWJJjl^/ r. i. .-..'.•'.''.jai •■•t ...» K»-t', Ki:A: jf i. ,f^ff<>ll'- 

.•it''' ■ ! i '■ •■■■ ••.'».'.! •»'.' ;. I. ./ru .,.•!- ..J.t t'>/at'id- 

Ij»^>'W«^^e<gladto fi^d Ifir. Gifffiths'B^tteiitioii'dii^ebM 
lfcls>ititiffe»ting"^libject; and wo^ld rdcommend td tim t& 
^tddl in the'aitf k)f th^ ittitoo0(M>pe iahis figrther intestigvifoa 
^4t.i We hiV^ long^ had both <ipaque ^and transparent 
4bj}eict«' ptepared for' e3taininati<)ik; by merely scrli^itf^ off 'a 
yfcifwittdes ^ tbe dedomposed sutfafire of greeit ^^^I£i<ik 
Witile glaMI as a triii^iparent'^^bject in'^^ th)^ 

^e^&it a Tery curious appearance, their smfobefi h^bai^ 
^^h^iMlbf eoneied with minute spots; it some plaeeis Iktjg/^ 
'Ii^^aih>tmd6)r irregular elliptical shape; Nottmi^'lia^e 
^fittlsfy tiiid ajipearance of pearl, but they are also colcfifj^te 
¥MOity'th»ra!gl«ottt their whole substance, itnd pr^sMlt^ 
pleasing variety of yellow, oriange, red, green, ai6td '6ik)^ 
-€6^1^^ ftnd; wMeh is- n^re cukious, in som^ pariUs* iQiey 
<^%^i!ed with reffUlar crystals tf salts, arrtmyndh. 
^^iMiB bryronps, and crosmng^ each iJiher: * - ' 
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Oft B/oicjWMV*i^^o.Jfi(i|*ci^^^ W 

of Water. By tAe&t^ 0</d^/ti^l? Wil^filAM Unt^^i 

^ <l M ! .. «•: '*:'thMf 5>.ji|^.Jpr?^ *Ht >(.«1? 1.111* mm i.'r -khiii-id 

in SFU^rlaftd,.oj(f.^ ifjl^l|illQ^w|ftcfe.b^ ^i^,^oimtmc*B4^ {(^ 

bellows, that it deseryes to be introduced univ^^i^iyjf 
^here^er (be situation of the place will permit, Tbe 
only inconvemence he finds in it is, that the cullender and 
g^titigS'^ tiabte tol^estoppedupiirithlewes/fito; v IS^^ 
f^gafd MJ3m wUe»dari. ; illMai^Asttvqtiw ^jmj H^^roim^ed 
liy,ff^rfargiiig tb^kol^. Thegc^^ef^f^^^M^l^^^^^^ 
490^; ,tb^ wiragMitiiig m ti^ fiis^i?fton tl^ tpfliipajjj)^ 
^^fliadi^t^ H^ajily;»s iarge »8 th^.flistei:^ witt,t€Hp^e, fpr^if 
|t,i9 ]|9 nvom tha^ ii|«$pienttto op](t^^tl|^mou,tbfQf.^lj^'£^ 
it.^vpU4oabtles8 be £di9p4 cI|oaked:Up^ > l^h^i^ s^mucb^ 
^icyiiiMlj^r biSpQWiies 3toppe4> ^^t th^ niiatf^^ h^ IK> Ippg^ 
^,ft^ PA^mge tbrciiigb, itfliaar fee lifted URu^d <4^4^i04» 
l^jQtbor bw>g fllac^ upi tbe tcww oHi, ,mliiqvA tbet trawWe 
4)f tw;pjLog off the w^ter, oir Mt^^ Jthe.goipg f^rtk^ 

.^Vt^phinQ.. Tbe gjra,tings b^re pan. b^, liable tp no Qtb^r 
itki^q^yemenfi^ than those ,wbich ^re :C<m(aQnijn/.<#er 
.W^t^r-ffliachines, mill^ aqueducts, fej. : /i :, ^ .,. (v i; 
.. Some further improvements baye Qccui:red. in tbe;<caiir 
fti^ctipii of these macbipesi» by which tt^y m^y be made 
effectual in cases,, when the quantity of fall-^f wate^jftQuld 
otherwise be insufficient. 

Of constructing Blowing-Machines, with Falls of Water 

of great height. 

Where the height of the fall is great, the quantity of 
water is usually small; and in all the wayd pf applicjatipn 
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that have hitherto been contrived, the height will by no 
means make amends for the deficiency in quantity. 

In the common construction of tliese machines, where 
the uiq)er pipe, or funnel, is no more than three, four, or 
five feet high ; though the fall should be such as to admit 
of the lower pipe being thirty or forty feet or more, it does 
not appear that any material advantages could result from 
suoh a height. For, as the air is admitted into the water 
only at the top of this long pipe, it cannot, I think, be 
supposed that the quantity admitted will be the greater 
for the length of the passage under the place of its ad- 
ibiftrion. Water indeed has been found by Marriotte tp 
nm faster through an upright long pip6 tban''thiy)Ugh 
a short one: a quantity of water which was foity -five 
Seconds ih nmning through a pipe three feet long» 
was discharged in thirty-seven seconds, or nehr a sixth 
part less time, through a pipe of diie >4ame hbxe, and a 
double length; s6 that, as more water paltses sucdessively 
(hrough the l(mg pipe than through a short one>' in eqtic^ 
times, more air also must be carried down by it. " But in 
Ae case which we are here considering, no benefit can be 
expected on this principle ; for as the supply of water is 
(empposed to be limited, the bore of the pipe must neoes^ 
sarily be made less, in proportion to the increase which its 
length may produce in the veloieity. If the lower pipe is 
of such a height that the watery Qolumn it contains 'may 
sufficiently resist the force of the air in the air-vessel, it 
should seem that any further iaddition to its height could 
be of no manner of use. 

■: '' We haye seen, in the foregoing part of this essay, that 
it would be more advisable in such cases to shorten the 
lower pipe, and to lengthen the upper one : by this means 
the water, acquiring greater velocity at the place of its 
discharge from the upper pipe into the lower, is enabled ib 
divide or spread more, and thus to receive more air into its 
interstices. The advantage thus obtained does not, how- 
ever, increase in so great a proportion as the height does. 



••1* 



From.aii.0xpecim(»ut^()Ye r^ted» iJt .aippe^4»» tllftt by^ 
increasing tha height four-fold, the effect was not incQS94ied 
three-fold ; and this even in small heights, where th^ effect 
is much more influenced by a variation in height than in 
great ones. . 

The obaeryations already mentioned, point out the meana 
of availing, burselves more advantageously of high falls* 
so as to produce always with certainty, from a £ail of a 
double or treble height, a .double or treble effect, if the 
quantity of water be the same, or an equal effect, with one 
half or one third the quantity of water. 

Experiments have convinced me that a fall of fourteeQ 
feet is more than sufficient for compressing the air to such 
a degnge tis to be able to sustain the gauge to the height 
o{ four feet ; or to raise, on an opening of a square inch, 
a weight of about a pound and three-quarters avokdupoisi 
or above two pounds troy ; a compressure which is appre- 
hended to be as great as there will in general be occasion 
for. Where we have plenty of water with such a fall, we 
can didve in air, with this force, in any quantity : for if 
one machine, with a certain portion of the stream, produces 
a continued blast of this strength, through a pipe of a cer-: 
tain bore, as an inch, or three-quarters of an inch; it is 
evident that the quantity of air may be doubled, trebled, &c. 
at pleasure^ without diminishing the compressure or force 
of the blast, by adding another and another machine, till 
all the stream is employed. It is plain, in like manner, 
that the same advantage may be received from Jiigh falls, 
by placing one machine over another ; that after the water 
has performed its office in falling through one machine^ it 
is still capable of exerting the same action in another and 
another machine, so long as equal spacer remain for it to 
fall through ; so that the total effect must b.e the same fvs 
if a quantity of water, sufficient for working all the ma- 
chines, came at first in one stream. 

A fall thus divided, is represented in plate lY. fig. 1. 
In the lower machine, whose air-vessel is sunk to a con- 
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fliderable 4q>th in a pit made in the groond, the water is 
forced np in the (»t, on the oatside «f the vesael, fonr feet 
higher than the lorfaoe of the water within the ^Teiael, or 
of the sttme on which die water dashesy called by the 
woAmen the dash-board. The air-yeMel of .the upper 
machine having an additional part at one side,, which per- 
forms the same office as the pit, the water is in. like^man- 
Ber forced np to the same height in dus outer part ; which 
ovter part serving as a reservoir for the machine under it, 
the water begins to act in this lower machine ^four feet 
higher up than the dash-board of the first. Whatever 
number of machines the fall will admit of, the case is the 
same in them all: though in each of them the vmler fidls 
eighteen feet, yet as it is pressed up again four Deet tag 
the succeeding machine, one machine takes up bat four- 
teea of the real fall. 

- The outer vessel, and its communication ,with the air- 
vessel, may be conveniently formed by an. upright partition 
in the air-vessel itself not reaching quite 1o the bottom. 
The outer divisiofi may be open at top, and need not beso 
high as the close air-vessel, it is full sufficient if it reaches 
a little more than four feet above the level pf the dash- 
board, the water which it is designed to receive not rising 
higher than this. In other respects, the structure of these 
machines agrees entirely with that of the jungle ones 
already described. It must be observed only, that the 
cullenders of the lower machines should be, as nearly as 
possible, of the same dimensions with those of the uf^r 
ones. For if thej are of smallar bores, they wiU not 
admit of all the water which passes through the upper 
ones, so that part of it must run to waste ; if th^y are 
larger, the water will pass off too fast, without producing 
its due effect. The regulators before described are here 
particularly useful, affording ready.means of increasing or 
diminishing the apertures in the cullenders occasionally, 
•while the machines are at work. 



most adv^titiige^rf! ■' MPAclj . Io%er '*f2llls, ' ho1^6ver,'* than 
thfte wKicb'the Ifceg6lhg^5fi6ichiitti^^^ 'cklculatei'for/as 
ten; eiglif; or >ferKi^s sev^ ffifet; m'iy' bV made^ <o' a^^ 
gtrcbg blast. To ptbduce sucb 'a cSbmpressufe pif *the* air 
in'^be aflr^Vessel, a^ 'to raise the ^uge four feef, a fell of 
abokt' six feet 1i Necessary fdf the Ibwer pipe. /if'tKe 
iqjfpei*'pipe'1s oMjr abAnt a fbotarid abalfWtwo fefet, tSe 
1Wteir/>*hen diHdefdliy' meats of 'theilSjleiider, ^Vilf carir^ 
do^^- a <*rtaW qlianii^ t)f ^ ;' knd tboiigb 'the" qiikn'^i^!^, 
Ami all- equal 'stVfeatti of water, ^ll not be' 1^6* great 'Ss^ 
^hen'the fliH is higher; yet, as thfere are in many parts '(6f 
tlM'khijdpdoiii lai^ bodies of water miming with "siicK *a 
descent, the deficiency may be compei^sated, as already 
iMictSd; by etilftirging'or mtiltiplying the JEhachines. 

For many purposes, still less falls will suffice. Tfie 
smith's bellows, as we have formerly seen, raises the gauge 
only about fourti^n inches ; and such a compressure, it is 
pttieiataeA., may b^ gained from a fall of five feet or I^s. 
SiUdl fklls may b^ applied also to another purpose, of no 
UtA^ iitipbrtance, the ventilatibn' of mine's and coal-jnfs] 
or Ae driving in of fresh air, in the room ot that whidtf 
di^mineml vapours have rendered' uia^fholesome orperiir- 

Itl'all'thiese machines, it mlist b6* bbsierved, thart^e 
height of the column 6f water falling thrcngh the pipe/ 
detenftlines not the actual forise of this ' blast, 1>ut ' the 
glleatlest fbrc6 which can be given it in that machine : thaf 
the height of tbe gauge is always the metuiure of the actuaF 
force ; that this force depends on th^ width of the p^'e 
thrcrogb which the air is discharged from the air-vessel, 
and nay be diminished or increased in any degree up to' 
the' greatest that the column of water can' resist,- by widen- 
ing or narrowing the aperture of the pip^'; that different 
machines will give blasts of equal force through pipes of 

Tech. Rep. Vol IX. Q 
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greater or less width, according to the greater or lesser 
quantities of air which the water carries down with it ; and 
that, therefore, the size of the blast-pipe must be adjusted 
l^ trial, for each particular machine. 

The distance of the dash-board under the pipe may like- 
wise admit of some yariation, and require to be regulated 
according to the size of ihe pipe. In some of the common 
Hiachines this distance is three or four feet, or more; but 
ao large a space is apparently a disadvantage, for so 
much of it as b more than sufficient for the free passing off 
of the water is eatigg^j useless, being, in effect, so much 
taken off froqi the height of the fall. The distance of six 
inches, laid down in the foregoing machines, is designed 
jEbr a circular pipe of twelve inches diameter ; in which 
ease the area, by which the water is discharged all round, 
is just double to the area of the pipe, and consequently 
more than large enough for letting ihe water off without 
/impediment. 

Explanation of the Plate. 

In plate IV* fig. 1 represents a natural fall of water of 
twenty-eight feet, formed into two artificial ones of eighteen 
f<^ each^ This double machine may be presumed tp have 
^wice the effect of a single one, in virtue of this division ; 
bendes the advantage of the more free admission of air, 
.^and the spreading of the stream through a pipe of a much 
larger bore, by which it is enabled to carry down in its 
interstices a much greater quantity of air* The> dotted 
"lines in the upper reservoir represent a cylindrical grating 
4>f iron wire, to keep back weeds, &c. The division oi the 
jir-vess^, and the course of the water firom the upper 
machine to the lower, are apparent from the figure. 

Fig. 2 is a perspective view of the cuUender, screwed 
^o the upper pipe, drawn to a larger scale^ to shov the 
disposition of the holes. The holes may be made wider 
than liarmierly proposed^ as an inch each 8ide> to prevent 
danger of their being choafeed up. 
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XXI. — On the Causes and Cure of the Disease termed 
the Curl in Potatoes. By Mr. Willi Am HoLLINS*. 

SIR, Berriew^ Montgomerythire,, Oct, 20, 178t. 

Herewith I have «ent you an acconnt of the disease 
called curl potatoe, with a certificate which corrohorates 
U, not doubting your Society will judge with Kberatity ; 
and if the Society shall think it necessary for me to attend, 
shall be ready to do it. 

I am, dr, your obedient servant, 

to »AMUBt MoBB, Eiq, Sec. WlLtlAW HoLLINS. * 



'■ 

' lie curi in potatoes is a disease which admits of thre^ 
diffbrent stages or degrees. ' ' 

1st. The half curl. 

2d. The curl. 

8d. He corrupted. 

1st. The half-curled plants have leaves somewhdt IMgi 
and curled only in a moderate degreef; they produce a 
toferafole crop, if the summer be not very &rj; but if 
otherwise, the potatoes will be small and wateiy. 
* 2d.' The domptetehf'CUried iplscatk ^e seldom more than 
tbL or seven inches high: they soon ripen and die. The 
potatoes are generaHy smaller than a nutmeg, of a rusty 
red ctorout, and imwtolesome as food. * 

' 'Sd.^He corrupted potatoes, Or those^ in VhSch " the 
vfeg:etative power is nearly destroyed, never appear. aKove 
ground. The seed may be fbunrf; at Midhaelmas, as 
firesh, to appearance, as trhen it wail set, yfrith a few si^dh 
potatoes close to it ' 

He first catlse of the curl in potatoes ktist be traced 
ta the ibianner in tirhich' the s^ed was rais'ed the preceding 
jjriear. *• " ' \ ." .' 

'If the potatoes be set late in the season, that is, from 

\. i . . *.- J » . • ■ J . . . 

-. i^Wtoto nilt;>¥pi. avdilX. of the TrAntiaA^ans.^f tltoSldcietyibr ihttieiu 
CQpr^ement of Arts, Manufactures, aad Commerce. Tl]|^'9pci.etT TQtedL.the 
wm of twenty guineas to 'Mr. tfetlki« for tiiese Important ie<minMniciit!iMif.' 

g2 



94 On the Causes and Cure of the 

the middle of May to the middle of June, in a rich soil, 
"well manured, haying a southern aspect, and if the summer 
should be hot and dry till (we will suppose) the beginning 
of .August, when the blow of the plants has fallen off, then 
ihe seed will be exhausted in feeding the plant only ; and 
very few potatoes will appear. Should the weather now 
jbecome moist and genial, the plants, especially if they 
should be earthed, will blow afresh, and a plentiful crop 
of very large potatoes may yet be produced. 

These potatoes are perfectly fit for use as food ; but as 
they were produced from the stalk of the plant, after the 
seed itself was exhausted^ they will be defective in mois- 
Jture and vegetative power ; and the plants which proceed 
from them the following year will be found to be curled. 

Second Cause. 

The curl may be produced without manure or earthing, 
provided the potatoes be sown (at the end of May) thick 
jtogether, in a rich soil, and covered with green fern, or 
-other litter, before the plants appear. The rain rots the 
fern or litter, and enables it to penetrate as a manure to 
the roots; and the plants are forced, as in the preceding 
^experiment, to a second growth, and blow. The seed 
^thus raised produced plants that were curled. 

The forcing potatoes by cultivation, as above described, 
I find tcin^.the cause of the curl, both fron^ my own 
6:9;periments, repeated for several years successively, and 
also from the observations I have made upon the pr^c^ipe 
and ill success of my neighbours. 

It is well known that the flowers of many plants, . suph 
as the poppy, the rose, and many others, are fnucli altered 
by cultivation; they become double , the stamina are, con- 
verted into petals, the generic character is lost, they become 
what botanists call monsters^ the parts of generation ^b^g 
changed, no seed is produced. If I may be allowed to 
jconsider any part of a plant ki which the vegetativa power 
jesides as a seed, it , vriU be .found that rich cultfvationL 
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produces, if not absolutely the same, at least a similar 
imperfection in the potatoe ; for the flower and the bulbous 
root are both enlarged by cultivation. In the flower, little 
or no seed is produced : in the potatoe, the vegetatiye 
power is impaired or destroyed, according to the degree 
of the disease. 

It is observable that, wherever the vegetative power is 
impaired, there is always a deficiency of moisture ; as is 
proved by the following experiment. 

Experiment. 

Both healthy and curled plants may be raised from the 
same potatoe, in the following manner. 

Dig up, in the beginning of October, some potatoes 
raised as is described in the preceding pages. Amongst 
the largest will be found some that have, in diflerent 
parts, different degrees of moisture, the least at the butt, 
anid the most at the crown end, the quantity of moisture 
gradually increasing from the butt to the crown. Take 
one set from the crown, and another from the butt : the 
former will produce an healthy, the latter a curled plant. 
The curl-producing potatoes are also observed to be drier 
both before and after boiling, and are boiled in a shorter 
time. 

The made of preventing the Curl in Potatoes. 

The following directions for cultivating Potatoes, duly 
observed, will effectually prevent the curl; as I have 
foond by various and repeated experiments, mad6 with 
great care and attention, daring these last seven years. 

The best time of setting, is from the beginning of April 
to the middle of May. Make ridges a yard asunder': put 
your manure first into the trench, and with moderation : 
let the potatoes in a triangular form, five or six inches 
asunder ; cover them with the soil to the thickndss dt^ five 
or sijt inches^ There is but little danger of laying d>n fob 
ihiicii '6{ the soil l the deeper are the sets, the bistter w31 
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Atij be protected frcnn the scbrchiDg heat of the sim, if 
tjie iseasod ishould be dry. This distance of five or six 
kfefaes is so smcdl as to preyent the plants growmg too 
iltflk, and yet sufficient for each of them to be exposed to 
^ sun and the air* 

2dly. When they have grown to the height of six or 
t^ven inches above the ground, you must not earth them» 
$$ is the usual practice. You must take away the weeds, 
and may draw a little mould to them ; but you nrast be 
careful to do it before the blossom-buds appear, which 
time is generally about the end of June. 
. 'TheywiU now xequire no farther care excepting that of 
weeding. 

, X am of opinion that early setting is advantageous, on ac- 
count of *the g^ajter chance of early rain, which will be very 
beneficial to the plants if the summer should be dry. By 
this process the plants will be healthy; the young potatoes 
will be formed in due season ; they will grow gradually ; 
the plant will ripen and die in due time, and will not b6 
ifnipced into a second growth by the rain which may &U in 
September* The sap being thus left in the potatoe, it 
}feQomdB j» seed endued with an unimpaired perfect vege- 
tative power ; and the plants which are raised from them 
will be found to be entirely free from the curl. ...^^ 

N. B. The potatoes may be dug as soon as they can be 
handled wiAolittGniabingtiie peeU that is^ about the end 
4of September. 

,^'; Sound potatoes are procured with the greatest certaiBty 
4fOin e^rth that has been peeled^^aod hamt i the soil Hms 
prepared .is .well suited to the' growth of potatoes.>f.vIn 
flm tbi^j.gf^w gradually^ and are net fare^ beyond their 
|}i»tuEal'sixe; ui doubtful seed, it is safest to plant the 

smallest potatoes^ tr/iofe. t 

^. ..The £f9il- the most likely to firodace the emd, iif that 
idsc^ilh^h in itselfi mucb^ ttiaiuired^ and iias a ao wihem 
;;i9Pfu9t^< In other sitaatiions, wfaere the soil in mot rich, 
ifVi^^twi^gluidin jieoM^ either 4Mii iter being wfowO^mdid 
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of a hill, or exposed to the north, the curl haa not yet 
appeared ; ^hich is known to be the case in the moun- 
tainous parts of jBadnorshire and Montgomeryshire. This 
is perfectly consonant with my theory ; for where the soil 
is poor, and the situation cold, the plants cannot be forced 
into a second growth by earthing and manure. 

I. do not mean to dissuade those who are anxious to 
raise large crops for immediate use, from earthing and 
manuring to the utmost extent; I only caution them 
against using potatoes so raised, for seed. By earthing 
and manuring, you will doubtless raise large crops of large 
potatoes perfectly good as food, but imperfect as seed ; 
for the vegetative power will be impaired by this forcing 
cultivation. Hence it will be the interest of every pru- 
dent cultivator, to allot a portion of his potatoe-garden to 
the raising of seed-potatoes. If the directions which I 
have given be followed, I have not the least doubt of 
success; at least I am certain that the curl will not make 

its appearance. • — • 

' I thought it proper to lay before the honourable Society 
iny first proceedings in the caltivation of potatoes* 

I have been a planter of that useful root upwards of 
twenty years,- when the Winter Red was, in general, the 
kind planted, and before any sign of that disease called 
tlie curl appeared. Soon after, the white kind, called 
b^e the Oolden Dabb, was planted ; these were a 
very palatable kind, but now most subject to curl ; which 
Knd I have planted these ten years, and never changed 
my seed.-^A little time after, a new method of planting 
look pkce, such as is in use at present, ridging the ground, 
aiML 'manuring' well with earthing, which caused this new 
kind te prove very productive ; and producing crops of a 
much larger kind than those firot planted. 
V' This practice was soon communicated through this 
eoimtry ; it- was then the' curl first made its appearance 
h^te, about seventeen years ago, wUcfa in very few years 
. :after proved highly injimous to this country in ^ttDral;^ 
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I was velry desirous, by any means, to find out the 
remedy > which caused me to try every experiment 1 could 
think of; but all to no purpose, till the? year 1785, which 
was a very dry summer t I had then planted, in a field, 
an acre; I happened to cover them, when set, so that 
there was no mould left for the second earthing. 

About the end of July, I saw several persons trying 
these potatoes from kind plants, with bells, or apples come 
to perfection ; but no signs of any young potatoes at the 
root. It was. a general report that there would be no 
crop that year, accordingly I went to try my own : some I 
found without any, and some with young potatoes, about 
the size of walnuts ; but, as is generally the case, soon 
after the seai^on altered, and became moist and rainy for a 
.considerable time, which caused every cultivator to earth 
and tend his crops in hopes of success, but, as I mentioned 
before, I had not the conveniency of earthing. 

Yet, when digging time came, there wag a very plen- 
tiful crop of very large potatoes produced ; but my plants 
ripened much sooner, because they had not fresh nourish- 
ment by earthing, and were not half as large as most of 
my neighbours. 

In 1786, when the potatoes came through the ground, 
it was reported in the country, that the potatoes were 
curled in general : I sold that year about one hundred and 
twenty bushels ; but I found to my satisfaction, that my 
own, and all that I had sold, were as kind as ever. It 
was- ihen. I began to study how mine should escape the 
di89^s.e,r it being $o general through the country ; I recol- 
lected. I could not earth mine the preceding year, and that 
they were;, not grown to the size of others: I built upon 
that foundation, as that was the causei. It was soon 
reported that my potatoes proved well, by which means I 
If as applied tOj the following season, from a considerable 
di^ance^k fpr seed ^ and being very attentive to the same 
ff^noA^ of ,c(idld?atioiiu. found my^eU* iathe »sme situatipu^M 
the year before* ^ . . , . • 
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Thus, to satisfy my curiosity, I planted two rows : one 
I managed as I observed in my first accounts'*' ; and one 
row, as described in page 85. 

I preserved seed from both, keeping them separate 
until the ensuing season; when, to my great joy and 
satisfaction, found the plants from the former half-curled ; 
the latter, free as before : then I was fully satisfied in my 
opinion. 

I have since raised yearly from one hundred, to one 
hundred and forty bushels, which I have sold from six- 
pence to one shilling a bushel dearer than my neighbours : 
these have always proved well. Some of the names of 
those persons I feent you in my first certificate. Many 
persons took upon them to say that I pickled them, 
whilst others said that I plucked up the curls the year 
before ; but their groundless reports gave me no concern; 
neither did anyone know my method, till I sent in my 
account to the Society in November last. But, in the 
mean while, I observed how my neighbours managed 
theirs; which was always a proof that served me foir expe- 
riment and which supported my opinion. 

I had then set some large potatoes whole, one or two of 
which produced very kind plants, and curled, which 
amaeed me much; I got the potatoe tenderly up, and 
found two curled plants from the two sets, next the butt- 
end, and all the rest kind: this caused me to try my best 
experiment on the occasion; I observed the infection was* 
only in the largest; I imagined the sap or Vegetative 
power decreased from the butt-end as it grew larger, and 
ooBdequentiy must increase towards, the crown point. I 
I had then a plat, part of which I dug about the middle 
of September, another part in October ; found they had 
iacH^ased in size: the rest I dug about the end of 
October^ which were much larger than any of the two 
former: part of the largest of each figging I kept sepa- 
nfte 'till the year following, which I planted whol^, taking 

* ^ee page 84. 
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especial care» putting it doi^n on paper, where every sort 
was set When they came through the ground, I found 
the first dug all free from curl, the second produced 
plants both kind and curled, the latter were entirely 
curled. 

Thus I found, if |he season permitted, I could either 
cause them to curl or prevent it ; accordingly, I sent an 
advertisement to Mr. Wood's, printer of the Shrewsbury 
paper; that a person had found out the cause and cure of 
the disease : I received no answer nor encouragement, tiU 
a friend sent to me a letter, wherein he signified the 
Society at the Adelphi. 

I have sent, in my first account, in the year 1789, my 
whole discovery of the disease, from which I shall never 
vary, but shall add some few experiments I omitted in 
that first account. 

Since I received the reward from the Society in May 
last, some of the leading g^itlemen in my neighbourhood 
have desired anxiously to know my method ; to whom I 
delivered it fully, and gained their approbations they 
have since showed it to several persons, some of whoni 
have told me that I have saved them the trouble of coming 
,to me for seed any more. 

I shall with the greatest pleasure lay down several exr 
periments, which, I hope, wUl be to the satisfaotion of the 
Society. , . . ; 

First, I will plant an acre with potatoes, especially if I 
may choose my situation, which shall prove kindly jplants.-: 
I will manage as I shall think proper even every other row ; 
the one half shall ripen, and die, three weeks before the 
other, while the rest shall be in a flourishing ptate : I will 
dig them up when I think propel ; and the following .year 
I will set som€| of both seeds, in the same u^nner; and 
the one half shaU {htovo kin4 plants, and^^the rest greatly 
infected, even every other row, which shall be testified. by 
credible wijtpef^S(^ 
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Secondly^ I think it proper to iaj hoGure you the cause 
of an infected crop proving more infected. 

An infected: crop is, perhaps, when one fourth are kiud 
plan|:s, and the rest all curled. The pradent cultivator 
endeavours to earth and nourish his poor crop, in order to 
make it as productive as possible : byythat method the few 
kind plants being so fur distant from each other, grow 
rank^ aoid will produce a far larger sort than if they had 
been a fcdl crop, 4s I have previously observed. I have 
observed^ the cultivator carefully picks the largest for his 
seed, because they proceeded not from any curled sort : 
H is nK)re than ten to one but they will be mostly curled 
when they next appear. 

Thirdly, to prevent the curl, be careful not to earth nor 
ifteddle with them, except weeding : it had been better to 
have set the curled sort, which, as I have experienced, 
have fyroved kind. 

i ; Fourthly, why some curls appear in a crop that has 
been carefully managed. 

' Peiiiaps the soil might be richer in different parts of 
this field, or the manure laid on more plentifully: those 
{potatoes will be larger^ and consequently the sap or 
vegetative power will be decreased; then, when a few of 
those ai^ cut aitiongst the seed, some curled plants will 
be product* To avoid this, set none which exceed the 
average size, of uny kind. 

Fifthly, there is no foundation for saying, that the curl 
in potatoes arises from their beiiag too long planted in the 
same ground : the method now used, is not to plant them 
more than one year in the same field, and that com- 
monly on fallo# ; this I am certain is a sufficient change. 
I have now by me near two Imndred bushels, irbich I will 
wholly forfeit if they do not produce a kind crop, with 
seatcely a curl among them, though planted in different 
ibtts of land. 

Srxtihily, though the shoots should be out; i^ the sfadots 
iftnd Uie M/tti, and I will uffirm, if the set has its sa]p. 
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both will proye kind ; but if the set is corrupted, both will 
be curled. 

** A good tree cannot bring forth evil fruit; neither can 
a corrupt tree bring forth good fruit." 

Seventhly, I have experienced that the Old Winter 
Red, the long Americans, Pink Eyes, Pretty Bettys, the 
Early Dwarfs, the Black sort, the Golden Dabb, and 
several other sorts, have all curled ; but further is need- 
less to mention. Should I encourage the importation of 
fresh seed, I should not deem myself worthy of the Society's 
favour, nor capable of discovering the disease. 

Eightly, to the curious, or those who have a mind to 
prove my experiment. 

As I have endeavoured to show the cause and cure of 
the disease, I think it proper to lay it down with full 
directions. How to obtain a curly crop of potatoes. Set 
the beginning of June, not very thick in the row ; manure 
well ; earth them the usual time, do it repeatedly once in 
fourteen days, two or three times; let nothing browse 
them till the end of October; and when dug, pick the 
largest and preserve for seed ; and if the season permits, 
J. dare venture to promise a plentiful crop of curled 
potatoes. 

Ninthly, when a dry sunmier, the ground well ma- 
nured, with earthing co-operating, the cultivator must be 
very careful; for the above-mentioned observations are 
the real and only cause of bringing on the disease: but 
rich soil, having a southern aspect, even in a seasonable 
year, is equal to a dry summer in other situations. 



SIR, Berriew, January 19M, 1701. 

I have deferred answering your favour of the 38th of 
December last; until I had made a proper inquiry intO" 
the crops produced by the potatoes bought of Mr. HdllinS, 
last year, for seed. I examined about twenty different 
jgerspns,^ Kliio. bougl^t their j^^ect^potatoeif pfhim, .wfefith^r 
the. crop was totiedly free from the curl ; and liieir ^oisti^eirs 
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were ananimously in the ajBSrmative. It was further 
aisserted by several of them, that, having set the potatoes 
in fallow ground, the crop was entirely free from curl: 
whilst others who had set different sorts of potatoes in the 
same piece of ground, had them more or less curled. 

With respect to the experiments, I have nothing to 
add. But I really believe that the circumstances related 
in his paper sent to the Society this year, are strictly true : 
that he could sell his potatoes from six-pence to twelve- 
pence a bushel more than his neighbours is a well-known 
fact. 

The man who assisted Mr. Hollins to dig up his patatoes 
asserted that they were totally free from curl. 

I am, sir, your very humble servant, 

Robert Williams. 



January 22d^ 1791. 

I do hereby certify, that I have, for three years last 
past, planted several bushels of Mr. Hollins's potatoes, 
and at the same time, in the same ground, and in the 
same manner as ipany of my own potatoes ; that most of 
my potatoes were curled, and none of his. 

Price Jones, 
One of his Majesty's Justices of the Peace 
for the County of Montgomery. 



XXII. — On the Medicated Vapour Bath, invented by 

Jlfr. Charles Whitlaw*. 

No. 23, Fitifhury Circus^ Jan. 1, 1S26. 

TttAT oar health is deeply concerned in the care which 
we talk^ iQ.the selection of food, iand even in circumstances 
generally voverlopked by mankind, I have often stated, la 
my pbi}9rvations on the nature and properties of grasses 
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being deteriorated -by weeds, particularly the butter-ciip, I 
have been asked, " What becomes of the hutter-eap 
after it has passed through the stomach of the t&wV 
Many facts, however, have confirmed me in my opinion of 
the danger proceeding from poisonous herbs : and among 
others I may present the following tettel* from Dr. Renwick 
to his Excellency Governor De Witt CKnton, directVf 
bearing on the point ; and those who inquire iviiat eflfeets 
are produced by the species of food which passes through 
the stomach of a cow, may be referred to every dairymaid 
in the country, on the effects of the turnip, and the dif- 
ferent flavours of cheese varying in almost every country. 



Copy of ja Letter to His Excellency the Hon. De Witt 
Clinton, &;c, ^c. ^c. ; enclosing a specimen of a poisonous 
plant. 

SIB, Chillicothe, 2bth July, \%^, 

This vine or weed^ whatever it may be called, generally 

glows in low moist land, or round the edges of swamps', and 

•perh£q)js is the most poisonous vegetable that grows ; horses, 

cattle, and sheep feed on it in the fall ; it very often proves 

fatal in a few hours. The first symptom is a trembling and 

weakness in the limbs. The cow that gives milk is not 

affected with it so long as f^he is regularly milked, but the 

milk is certain death to any animal, human or brute, that 

uses it to any extent; and the flesh r^f any animal that 

dies of it,, also becomes fatal to the dog, the wolf, the 

eagle, or l)u2zard, that takes a full meal of it. The usfe 

of the milk has proved fetal to a great number of people 

living in the section of country called the Barrens, in 

ftiis state, which lies between the Sdot^ and Big* Miami. 

It would be very gratifying to thein to know whether 

ilhere could not be some antidote discovered against Hs 

^isonous efifects. 

I have the honour to be, &c. 
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His excellency informed me, that, on a tour through 
the state of Ohio, he had learnt that the most dreadfal 
effects were produced on many persons who used the milk 
of cattle which had fed on this plant. He requested me 
ta ascertain its name and properties, that endeavours might 
he made to preyent its fatal effects. It proved to be the 
rkus toxicodendron ; and on further enquiries in journey- 
ing firom Albany to the Falls of Niagara, and in Upper 
Canada, I was informed, that infants at the breast had 
been poisoned through their mothers using the milk of 
cattle which had fed on the rhus, while the mothers them- 
selves received no injury. 

If I have trespassed too long in the preceding remarks, 
the importance of the subject will, I trust, plead my apo- 
logy. I trust the following account of my proceedings in 
America during a year, commencing November, 1824^ in 
additi^i to the success of my system for several years 
m this country, will be admitted as confirmatory of my 
opinioii3. 

Previous to my leaving London in 1824, I addressed a 
letter to the committee for conducting the Asylum at 
Bayswater for the cure of Scrofula, stating my intention 
1^ revisitipg America for the following purposes : — 

** To insure a supply of the requisite medicinal herbs 
adequate to the increasing demand of the public, and to 
ppint out the situation, not easily communicated by writing, 
wbere they may be gathered in the greatest abundance, 
and iit the highest perfection. 

** Also to finish those practical experiments on the apho- 
risms of linnsBUS, upon which I had for many years been 
QUgftgedy and the completion of which will prove of the 
utmost importance to the human race." 

With such views and intentions I arrived in New York 
early in November, and was not a little surprised to find 
the medical gentlemen there in determined opposition ta 
my plans. 
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In this state of matters I proceeded to Washington, 
where I obtained a patent for my discoveries, and set about 
curing such patients as presented themselves, and suc- 
ceeded in several desperate cases. The unexpected cures 
which I had the satisfaction to effect, attracted the atten- 
tion of the president, and a considerable number of the 
members of the Senate and Congress, — and some of them 
became my patients. Their favour and support entitle 
those gentlemen to my warmest gratitude. 

In the city of Washington a committee was formed 
who purchased my patent right in the bath, for the use 
of the public V yof their first report the following is an 
^tract. 

WHITLAW'S VAPOUR BATH, 

Report of the committee appointed by the subcribers for 

,the purchase and use of Charles Whitlaw's Medicated 

Vapour Bath, at a general meeting of stockholders, 

conveiied at the Museum in Washington city, April 26,' 

. 1825 ,• S. B. Barren in the chair. 

The committee appointed by the subscribers for pur- 
phasing Mr. Charles Whitlaw's medicated vapour bath, 
to superintend the use of the same in this city, conceive 
that the time is arrived when they ought to report more 
firily to the public what they have now learned from ex- 
perience and observation, during the last two months, of 
the real use and efficacy of the Bath. They will detail 
nothing but facts that have come within their own kixow" 
ledge, which, with some general observations on the natiire 
of warm or vapour baths in general, and of the specific 
difference of this from other baths, and the regulations 
which have been adopted for its use in this city, wiH 
comprise all that they wish to say, until further experi- 
ments, shall have extended their knowledge of its powers 
and utility. 

Since the bath was opened on the 10th of March, it has 
been used by fifty persons, of all ages from 7 years to 70, 
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^ne hundred and twenty-four times.' We beliere that nl 
all these cases it has heen useful; but the most numerous 
class of cases in which it has afforded almost immediate 
relief, and, in several, complete cure, are those of recent 
colds, rheumatism, inflamed eyes, eruptions on the skin, 
scrofulous swellings, and general debility. 

A considerable number of patients, whose eyes were so 
diseased that they had completely laid aside their usual 
arocations for many weeks, and suffered intense pain, so 
as to deprive them of sleep, and who had been subjected 
to the usual course of bleeding, blistering, and depletion 
by cathartics, in vain, hfive been effectually cured by the 
bath : in some cases, by three times using it, in others six 
or eight times. Some of these persons are citizens of 
great respectability, to whom a personal reference can be 
made. Dyspepsia, nervous irritability, and general de- 
bility, have been greatly relieved by it. Its efficacy in 
cases of irregular arterial action, whether it has been too 
rapid or too slow, has been strongly marked in several 
instances. In the former the pulse has been reduced, and 
in the latter increased ; and in all cases a great equaliza- 
tion of the circulation, and lessening the tendency of the 
Uood to the head, has been the speedy result of using the 
bath a very few times. It has a remarkable effect of 
clearing the skin from troublesome eruptions, and giving 
it a softn^ss^tnd freshness that is a striking indication of 
improved health. We have heard persons express their 
fears lest, in a state of great debility, it might prove 
injurious and dangerous. We can safely state that, to our 
knowledge, the weakestpersons who have used the bath 
have been strengthened by it; and we have not known a 
single instance in which the repeated use of it hsts not 
increased the vigour and activity of the patients. It 
doubtless requires some continued experience to prevent 
the possibility of its being misused ; and that experience 
we are daily acquiring. 

.^Thus far- we can speak firom our own knowledge and 
T$ch, Rep. Vol. IX. h 
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faveral of 4l^ ^n^dkal. geii^emeii , of t)as city^ ¥r}H);.h«y^ 
advised t^ir, patients to use thebatii^ can vouch for^tlwt 
truth of some of these representations. 

It is said» in the printed reports of the insjtitutipn. in 
London, where this practice originated>.that the, treatment 
with the bath, combined with, vegetable decoctions^ and A 
prescribed regimen,, has been eminently sucpesaful in 
curing the most invf^terate scrofulous ulcerations, diseaaffft 
of the liver, dangerous quinsies, and croup^ with mai^. 
other f<n:midabl€i diseases* We doubt not that this iBQy« 
be the.c^sQ, in the hands of skilful •practitioners, and with 
a gresiter knowledge of vegetable remedies, thaa.wa at 
present possess* 

,We pledge ourselves, for nothing that we do ootksiowx 
W6 are satisfied that: we have conferred a substantial 
benefit, on the city of Washingtoui by purchasing tha 
patent ri^t to use this mode of administering to the ^lief 
of humati beings suffering under some grievous diseases.^ 
And we invite every regular practitioner of medicine; in 
the city, to make use of bur bath, under their own supeat*. 
intendance* upon such of their patients as they please^ .and 
to exercise Uieir own judgment in the seleotion^and ftor. 
ther experiment, of such herbs, as they^may judge moski 
suitable to the diseases for which they are treated. Wa: 
affiBct no myi^tery, nor aim at any monopoly, or oppoaitionj 
to regular practice. We have procured, at . a conslr^ 
der^Me expense, an additional means of applying uiell\. 
. inimn medicines, and producing certain result^, in what. 
we believe a safer, more direct and certainly a mare.a,gr^ty. 
able way. than is usuai. We only ask such, a, moderate, 
remuxierdtion for. the use of the bath as will pay th^ Q«,t. 
penses of its estabUshmep^ and gradually reidacet t)K9^ 
4?apital we have advanced. 

The use pf warm, and even vapour b^tbs> i^ nothiilg:. 
new«,. The practice ha^ prevailedin all pat^uj^,, at>d^^liElH, 
nges. The universality of this practice, as ja, daijly Jiipuju^tf 
^afnitPI^ tb@: Romans, a^4.the Asiartics* is Ww^. tOi.e.^^ 
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it^dti of history, tlmmgfcwit Alria; «d ite nortiei* 
i^ioasts of Africa, the vapours of herbs andspiees are (Jtf^ 
plied as the most delieiovs grdtificdtion, as welt ' as ibid' 
means of health. The most celebrated < physicians concitr 
in stating' th^ vaist benefit of this practice, in raising' the' 
8piriti>lBtadin|^^the pulse and^ appetite,- and invigorating^ 
the whole titkme. This has been experienced by -thousand^' 
after severe' fetigne, in old age» in tonic goat, and man^ 
other t^ofiditions of the hoinan framei 

Vaponr baths in this cotmtry have" nsually been the 
mere exposure of the body (except the head) to sulphii^ 
reens* exfauations; with a view to relieve rheumatic^ affec- 
tions t ot else the' appKeatien of vapour, pi^dlkdcfd by W 
spaiM* I«Bp; to a; patient in his bed« so as produce profuse 
peirspirationv ' But thi^' latter mode has been fdutilt^eil4 
eeecUngly* inconvenient; and/ in ' some instancy h^Mj' 
dasgierousy frbin^ the exijiessi^e'dilmpiinpaHedibb thebM 
dotivM^by the' operatibhv Besides^ it is evident that ijt& 
other object 'can be aflTected-iil thts way f him alerely exci^ 
ting" per s p i r at ion, and that vriAottt due regullitien* 

Mr. 'Whtdaw's vapour biith> has not only -decided ^^H^an- ' 
tagcfis in diese- respects, but it a^^taittir hotter ends. ' J^vetV 
one> kjiiOii(FS '^at' fjariomplant^l piik^(S$9M 
msdiMi^virimSi and hence ^ they ate used in vteoious'iiiAi^ 
ttOiis hl-all countries^ for purposes in which -experience' bed 
poinfte4^iit-fheir eiSScdcy. Inihisbath^^kiseherbs^ pt&^ 
f§9^jfpHipared and preserved, {trs conAimdiuifdOrdiH 
ike object they are^ intended te effect.' Tk&^'ti¥e ^los&i 
inia condensing box, benemththe tent inkiAiek'th^ paii^M 
siiSfjandsteamr at a high temperature, beittg/oi^eediipiM 
iketH from an adjacent boiler ^ their esseuti4U'0ik"artcdf*^ 
tied up* in the form qf vapour dndfiU th^ inMridi^ cfihi 
tent ; which vapour not only acfsfupon *the ^ktii, but iM in*^ 
kabd by the lungs, €md produiHSfd gratefiUybut^owerfiH 
^ffsHwi th^^ whole syst^. During'- the^ ^ilfteen 4>r t#enty 
^]])jlMil0i vrhkii the^l^ iMggAM* 
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the perspiration flows copiously » and by constant wiping of^ 
the body the pores are opened and cleansed. After coming ^ 
ont of the bath it is necessary to use the aid of an assistant 
to wipe the body perfectly dry» with as much friction as 
possible ; and, after dressing, to take the refreshment of a 
cup of coffee, remaining in the house half an hour or more, 
and then, in fine weather, a good brisk walk in the open 
air will not be attended with any danger, provided he be 
in sufficient health to enjoy it. Nothing more is necessary 
^an to avoid a sudden chill from a cold draft of wind, or 
a damp atmosphere. 

^ It has been doubted by professional men whether any 
effect could be produced on the viscera by the combination 
of the medicinal virtues of herbs with the blood, ia its 
passage through the lungs, in the act of respiration. It is» 
however, known that important effects have been pro- 
duced by vapour from mercury, sulphur, and other mine- 
1^ ; and we see no reason to doubt but persons possessed 
of medical science may, by a similar use of herbs, produce 
beneficial results in far more numerous and obstinate dis^ 
^ases than we are at present prepared to speak of..- In 
the first access of bilious fever it may prove eminently- 
useful. We request our physicians to make such experi^ 
ments, and if they succeed in reaching some latent diseases 
by. a method hitherto unknown or neglected, we are sure 
they will not reject the agent because it has not hitherto 
been in the. regular course of practice. To give full effect 
to such experiments, the committee recommend that a 
fmall portable bath should be. constructed, which will ad- 
pit of. its being conveyed to a sick chamber, at any hour, 
for patients whose disease is too violent to admit of their, 
^ipg brought out, and that such bath be at the dispojsaL 
of .any physician in the city, to be used for the benefit. of 
}pB own patients, and immediately returned to the place, 
appointed, for which a charge will be made not exceeding, 
lyjiat i§ paid.fogr. th? use of the public bath ; and such reau? 
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aeration as may be necessary for the agency of the maleoi* 
f<nnale attendants who have been instructed in the mode 
of using the bath. 

This explanation of the nature and present state of the 
Medicated Vapour Bath Institution, in the city of Washing- 
ton, is respectfully submitted to the consideration of the 
stockholders, by The Committeb. ' 



• 



I leave the preceding report to speak for itself, and 
pass on to notice my visit to Charleston, in South Carolina, 
where I spent some time, and have particularly to acknbw-^ 
ledge the kind and liberal reception 'I met with frond 
several gentlemen of the faculty, and many other respect- 
able persons. Here also it was mf happiness to succeed 
ifl the cure of a number of persons, and the alleviation of 
others. In this city a company was formed, including five 
medical gentlemen, who pxurchased the patent use of m^ 
bath, and have established it on a very extensive plan.— - 
The following is a copy of their first report, to which I have 
annexed copies of letters I have received from Prs. Hdl- 
brook and Shecut. 

Ataquarterly meeting of the Medicated Vapour Bath Com- 
pany, it was unanimously resolved, that the following^ 
Report be published in the Gazettes of the city. 

Extract from the minutes, 

uport of the physicians to the mbi>lcateli 

Vapour Bath Dispensary. 

' In conformity with the request of the board of directors, 
tfie. physicians to the Medicated Vapour Bath Dispensaty; 
with much pleasure, hav« drawn up a summary r^port^- 
which they respectfully submit to the attention of thef 
stockholders; ' 

.The important results firom the application of simple ai^ 
well as medicated vapour^ in th6 treatment of certaiii 
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^oxdo .Bffefi&w^f liaving teen attested by experittice, 
;fritlun tbe jjnited Stat^, sijaoe its iDtroduction, the fbl" 
lowing statement is intended to strengthen the confid^ice 

?epQse4. 

. ,,The ]:iani^)uK,^mitted are .the result of the observation 
^lib^ jnedical directors, which .iMliides the diort period 
of,4Scar€p,tbree months since its establishment. That.no 
unqualified opinions may be promulgated on the treatment 
pursued in the dispensary, it is desirable it should be dis- 
Jt^ictly.underjstood^.that ms^y of the oases enumerated w^re 
tiT^ated with internal remedies, and goneral directions 
given with regard to regimen, etc.; and all anomalous 
f|f^fjas wh^ih obtained the use of th^ bath, have been ex- 
eluded firom this, report ; particularly certain acute dis- 
e^Q3, M which decided advantage was derived. Such, 
lirhpse caae9. w^fe not permanent, must be attributed, to 
the yfi;^t .ci perseverance, and the unfrequency of its 
^pplic^tipn; in^y have acknowledged relief from only 
three trials* .JDiiring the period of eleven weeks, 286 
l^or^ns were, re^^eived in Ihe bath^ 1^ of whom were 
patients of .Ijbie dispensary^; of the latter number, there 
were — of rheumatism 48, scrofula 6, debility. 3, cutaneous 
eruptions 19, chronic hepatites 3, jaundice 1, dyspepsia 
S^lfjlpioiiaiiy Affection 8, catarrh 7, dropsy 9, astluna 4, 
hfff^f^'ptpm 2, ttlcess 4, leuourrh« 1, intermittent fever 
^ paralysiflkiS*.: hydro thorax 1, cynanche tonsylaris 3 — 
Total 120. Cured 36, relieved 68, no relief 16— 120. 
The remaining number, 16, includes anomalous cases, 
^hf^SQi yet ruader.^treatment, or those who came for plea- 
sure.* 

^^ J[^)]^^^^fi^t^Q<^:W;9^; it ; br to the ^k^iowledge of the 

^'j^l^f!}Sm<t}^^<W} use of the bath; 

:9»lit isidaeitoiiruth to state, 4hat wh^t^'no good was ex- 
|M»ted» inxalid»iW«e appiised'of its prdbable inefficacy. 
The general diary or reg^ter of cases, contains astatte- 

iil^ybMiM'^f 4MaitiyfHFtfi^ fleY«DMd«cylrwa* cured brtjifetid appIldAtloM 
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fe^iit of thdse ' wlio f(6^rted to the bath as a lireserration 
of health, by having remored from the 'surfa<^ of th6 
body thbse depbsitions from the exhalations/ that are pto^ 
ductive of derangement, {larttdtilarly in the cnticnlar fdnc^ 
tiohs. It will not b^ 'a digression to mention, * as infer- 
inatidn to those'una(^qti£iinted tdth thefact, the sympathy 
existing between the functions of thesttrface and the in- 
ternal organs. On general principles, the medical direc- 
tors are warranted in the assertion, that the jndiciotii 
application of Vapbiir is a go6d jpteservative of health, 
as well as a modified of thl3'vidlence of some troublesome 
affectioits. 

From this Stditetnent a jndgmeift may be formed, 
whether or n6t thi^ sttpjlort of ttie establishment will benefit 
the community. The encouragement already extended 
augurs' in its favour-— its success rests oh its' utility; should 
that iail, it can never be attributed to injury 'iiiflicted. 

The iidedical' directors ar& 'happy in commttnicating, that 
flte generally received opinion still prevails that the insti- 
tution bai^<ierta{nly been beneficial, thereby reB^cting con* 
iniderable cr^it on the exertions of those ivho united tb^ 
b€fistow'ite b^n^ts oh the afflicted. 



'H^ivtog* att^htiV6iy ^xainih^^^ eflfecfe (Umitidicated 
*tapdU^%^kiK%)^^\i yohr pafierits, 1 fe^l It kh act'of jhstice 
tb 'stiit^^'tkt %^ taay 'hatve beeh • ihy jflfeviotts 

o^itiiotis, or, if you Will, myyejii'dicds, upoh the subjea 
of l)aths Its 'a'hi^tUtis of CurUg' disease, I am constraiiibd to 
ffllow,' that4he gi^at and fitf(6xpected relief WfiR* fi^Wh 
^)iferfeh'<iefd4h a^hOrt'tifie by Hhe suffering ^ahd afl^cted 
toaor ^oliy ^liJancferhas gaSiifed'nly entire conffifiraice : 1 
hki^e, ih't^b rfa^s ttWfe; literft%ifreen ^*- <he feiheiis cWitch 
Ibrego." Tiie d&mpUte cures -of Ibng^pVotMctSffXafesoiT 
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medical profession, by removing from their hands a class 
q£ patients, of which thej^ in general would be gladly freed. 
I have also been surprised at the sudden cures of several 
severely acute diseases, which you have effected during 
your residence in this city. Your new application of a 
long catalogue of remedies, heretofore neglected, has com- 
menced a new era in the practice of medicine, and will 
hand your name down to future generations in the long 
list of worthies who have benefited the cause of humanity. 
I am, with respect and esteem, 
your sincere friend, 

Moses Holbrook, M. D. 

To Mr. Charlet Whitlow. S. M. C. A. Socius. 

J. H. Duncan, M. D. concurs in the above opinions. • 
' ^py of Dr. Shecut's Letter to Professor Mitchell. 

PEAR SIR, Ckarlettown^ April 21, ISS^. 

It has been my good fortune to be made acquainted 
with Mr. Charles Whitlaw, whose talents as a botanist are 
generally well known and appreciated in this country. I 
bave also had an opportunity of investigating the principles, 
and, in several instances, of witnessing the effects of his 
invaluable Medicated Vapour Bath ; and I am confident 
that those principles require no more than a candid and 
unprejudiced examination to render his practice acceptable 
^ the scientific and humane, and adopted and used in the 
particular practice of physicians. . The modus operandi oi 
the process, and its effects in the particular diseases for 
which it is used, are no less rational than they are truly 
^ientific ; and as the vegetable kingdom affords to our 
materia medica an extensive choice in the different classes 
of their medical virtues, that have been tested by ages of 
experience,^— if to convert the essential properties of those 
simples into vapour, and thus to cause the inhalation of 
those vapours to effect the relief or cure, of individiijEds 
labpurii^ under disease, be an innovation upon the .science 
<if medipine, ao al^o most every resent chemicaL prodset^ 
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and eyery new formula offered as a remedy; be .deemed 
likewise an innovation. 

I am aware^ my dear sir^ of the important necessity of 
guarding against imposition in the practice of medicine; 
but I am qualified to say, that an acquaintance with Mr» 
Whitlaw, and an accurate investigation of the principles 
of his discovery, and the rationsde of his practice, must 
eventuate in the decided approbation of every liberal prac- 
titioner, and of every friend to humanity ; and with myself 
I am inclined to believe, they will cheerfully hail him as 
among the greatest benefactors of our country. 

As this gentleman is on the eve of his departure for your 
city, I have availed myself of the opportunity of addressing 
you on the subject, conscious of the very great pleasure 
you experience in facilitating the views and promoting the 
designs of the humane and benevolent ; and as the encou- 
ragement of this practice promises the greatest possible 
advantage to afflicted mortals, I cannot do otherwise than 
respectfully to urge to your attentive consideration the me- 
rits of this gentleman and his important invention. Permit 
me,, at th^ same time, to apprise you of an advantage likely 
to iresult to our tropical cities from the use of this simple 
and elegant invention, — the prevention and cure of that 
fetal scourge to our population; the yellow fever. 

Should the event justify the prediction, (and from the 
very nature of its application and effects it appears next to 
impossible to fail, if timely and judiciously resorted to an4 
applied), shall we not have abundant reasons to class thisf 
indefatigable friend to science and humanity with the im- 
mortal and lamented Howard, Yalli, and other renowned 
benefactors of meq,.. 

It is my design to urge the. adoption of this bath in the 
medical treatment of yellow fever ; and I very sincerely 
believe, that with judicious management, it will be found 
capable of effecting the reduction of the first stages of that 
disease. I should also urge the propriety of alternating 
fliectrioa^ friction, sparks . and modifi^ shodlut, witji^t^ 
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lUth : in both cases, however/ the stomach and bowets are 
to be previously evacuated. 

Be pleased, my dear sir, to pardon the length of this 
Idtter ; tike importance of the subject, however, will, I ani 
ebrtedn, be \fs best apology with you. At the same time I 
must entreat your forgiveness for the great lapse of time 
ihat has passed since I last wrote to you. Incessantly 
o^upied with electrical practice, and the formation of a 
Mw system of electricity, reducing it to a regular science, 
fl^manding almost every spare moment, will, with you, 
plead strongly in extenuation of iny seeming neglect. I 
need not, I presume, «ay more to convince you of the 
sentiments of esteem and tegard I have ever entertained 
ftir you, and pray you to accept the cordial salutation of. 
My dear sir, your's most respectfully, 

R. E. W. S. Shbout. 

"To Proftiior Saiivbl Ik. MitCBBLi., Nevf York, 



Copy of Dr. Shecufs Letter ta Mr, Whitlaw. 

DEAR SIR, Charlettown, June 2Vh, 1825. 

Your friendly letter of the 4fh instant has been received, 
tmd has afforded'me sincere pleasure in communicating to 
me your very flattering prospect^ in the great metropolis 
of infant Anierica. Of this I hehre never miflREired ihyself 
to entertain ^ ^oubt^ from the moment you 'did me the 
^easure of eipbiAfng *l!hte^-]^iiciples -of 'your * bath, and 
of permitting me ttHiiVi^stigate^he ^grounds of ydiir'pr^c- 
tice. 

In this city the fnends of '' Whitkw^« Mfedifcftted Va- 
pour Bath'' ate incriea^ing daily : prejudices are fkiit yielding 
to stubborn facts; and I now disting*tish, athbtig its' well 
Wishers and its 'patens, those who not long since con- 
demned it as *^' a mere catch-penny juggle." T*egret th sit 
ItMikft ftomisrh ^ti'^ith an official account of the success 
of-the^^dSspensafry^iitt^thfti city; thef medical directors are at 
this time "prcfpl^ting ^t& lay b^fbre the cbmj^ai^y stidi in 
iffeioiitir: ft'^^d^thertforeHfe^^lrttl&to^ 



On Ae Medicated Vapour Bath. 107 

fiimish sack a ddcuiiient Vefore it>kas beenvii$fflcialiy ex* 
luniiied and approved by the board. I. am qualified to say 
to you, htmeYjer, that it has lost none of the reputation you 
annexed to it, and promises mueh permanent good to the 
•citizens, who are becoming -more and more emitinced of 
its safety and its utility. 

Upwards of three hundred cases hare been submitted to 
the operation of the bath; and many of these cases have 
been directed to it by tlie most eminent of /the profession, 
and I tfainkc have already considerably lessened their pre- 
judice, rl am happy in finding such liberality; because it 
isa principle irUdi ought to be inseparable firom men of 
fcience. >You will doubtless soon see the report of the 
medical board in its ofiicial form, and I should have de- 
layed this until I could have forwarded it to you, but as 
my particular friend, Mr. Martin, has politely tendered to 
deliver you a letter from me, I have availed myself of the 
liberty, ftnd take leave to iotroduce him to you on his tour 
through the northern states. Be pleased, my dear sir, to 
aiecept for ycmrself, and for your good lady, the assurance 
of my rery sincere esteem, together with my best wishes 
for yourMJUBOficis and hsqipiness. 

Yours^ Tcry respectfully, 
. «\>.iifr. CHAB;M8iWtfiTi.Aw. ■' R- ^* W. S. Shbcut. 

.iP..S« Drs..Holb]iook and Dela Motta have requested 
tiftbanie&tionedito*you:.tIie former gentleman would have 
written, but has so many ei^agements at present as to 
deprivehim of that pleasure. 



From Charleston I returned to New York, where I. 
found the public opinion not only changed, but that many 
rei^ptable persons appear edmudbi interested in the accounts 
they had xeceivttd of my saecesBiin the eities^f WiU^hing- 
ton and . Charleston ; and so gtma^t ii/^as tbe-^sire for 
nnking trial ofmjr'rmnedies, &at^ withks tkaree we^s tklie, 
tsro4iiBDibed> and^Li^ 
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my attentioD. A bath company was here also formed. 
His excellency Governor De Witt Clinton (who had re- 
ceived personal benefit from the bath,) was the first to 
subscribe, and was followed by Judge Herttell, and many 
other respectable persons, with seven doctors. 

I was equally successful in the establishment of baths 
in Albany, where his excellency the Governor again 
headed the subscription, and. was followed by General 
Van Ranselier, and Judge Spencer the Mayor. Here 
also six gentlemen of the faculty united with them. Baths 
were also established at Hudson, New Lebanon, and 
Wetervleit, and preparations for the same purpose are 
making in Troy and Lancingburgh, in Uie state of New 
York. 



Copy of a Letter from Drs. Lawrence and Henricison. 

WORTHY FRIEND, New Lebanon^ May 21, lS25k 

Having made a thorough trial of the medicated vapour 
bath for four months past, in our societies in New Lebanon 
and Watervliet, we think it but justice to state, that we 
consider it an invaluable improvement in the healing art. 
Its power in reducing both chronic and acute inflammation, 
also in removing, spasm, is certainly very great. In cases 
of obstructed perspiration, it is unquestionably the safest 
and best remedy that .we have ever seen; Several persons 
in our society, who were scarcely free from a catarrhal 
afiection during most of the winter m!onths for several 
years past, have found permament relief by using the bath 
a few times, and the predisposition to take cold, as it is 
commonly termed, seems to be wholly removed. Ob- 
structed perspiration is certainly, in our changeable climate, 
one of the most fruitful sources of disease; and any re- 
medy that is capable of removing the predisposition to it, 
must be considered a great blessing to mankind; and as 
such we do not b^sit^te to recommend ; the medicated 
vapour batb».when uaedaeeordiiig to-your dkeotioiuUiflrA. 
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scientific and rational remedy in varions diseases* Accept 
the assurances of our best wishes for your welfare. 

Garrbt K. Lawrencb, M.D. 

Abram Hbnrickson, M. D. 

'• , To Mr. Chaillbs Whitlaw, iVeio York, 



\ Previous to my leaving New York, the committee of 
the Vapour Bath Company requested the seven medical 
gentleman who, superintended the bath, to send in a report 
id their respective cases, for the quarter ending 1st Oc- 
tober, 1825, the number, and the various diseases with 
which they were afflicted. 

The following is a copy of Dr. William Ireland's cases. 
. Out of the number of cases submitted to the bath, 227 
have been cured ; and it is but justice to state, that in 
acute and chronic inflammation, more benefit has been de- 
rived from the use of the medicated vspour bath in 
twenty-four hours, than I have ever witnessed in a month's 
most successful practice. 

The following is a list of the disorders included in the 
above 327 cases. 

« Obstinate visceral obstruction. 

• Acute and chronic affections of the liver. 
-Scorbutic diseases of the skin. 
' Scabies and old inveterate cutaneous disease. 
' Scald-head, salt-rheums, ring-worms, &c* &c. . 

.Jaundice, lumbago, sciatica. 

Acute and chronic rheumatism. 

Asthmatic diseases, spitting of blood. 
^ Palpitations of the heart, attended with weak small in- 
termitting pulse. 
.. Obstinate diarrhoea. 
.-. Erysipelatous inflammations, opthalmia. 
. Obstinate glandular and scrofulous diseases. 

Obstructions of urine and menses. 
' Strangury, spasmodic strictures, &c. &€• 

Syphilitic sore throat, eruptions of the skin. 
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Nodes, ukefiyi 8do. &C. 

Tic douloureux, and nervous irritability. 

Ill addition to the long catalouge of diseases enume- 
rated by the medical practitioners, permit me to name a 
few more which came immediately under my own peculiar 
treatment, and wherein no instance of death occurred^— 
on the contrary, I left them either perfectly owed or 
conyalescent. T%^ disordem I alludd to are the f<)llov^ 
ing: — ^atony of the muscles, atonic gout, elephantiasis, 
cholera morbus, cholera ^pasmodioa, quinsy, croups boop^ 
mg-cough, measles> and gout. 



In Philadelphia, the baths were established under die 
superintendance of fdtnr highly respectable medicd gentle- 
men : and my most gmUj^M acknowledg^nents are due to 
Mn Wafso& the mayopi^ Mr. Hisdnesr and other gentlemeni^ 
to whose kindness and liberali^- 1 am greatly indetHed; 

I pdid a short vkit to the city of Boston, where ny 
system was most favourably received; I>r« Ingalls ^i^ 
eeived me wilii the kindness of former friendships^ and 
introduced me to Doctors Reynolds and Jeffiries. 

I have imported from North America an abundant 
supply of plants, all gathered in their native places of 
growth, both for the purposes of medicine, and my medi- 
cated vapour baths ; and whicli are prepared and packed 
in a peculiar mianner^ well caleulSEted to retain theii^ full 
physical powers unimpaired for a oonsiderable ien^diof 
time. 

• We have ourselves witnessed the poweiful'efltebta of 
Mr. WhitlaVs judicious, though simple arrangement, in 
his medicated vapour bath, upon a soientifio friend of ours, 
who took the benefit^ it in A case -of catarriml fbver;' it 
inducing a most copidus perspim^i^,' from which* he' ex- 
perienced great relief; and, by a repetitioD tberebfy 'was 
completely cured*-^E0 It OH» 
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Mr. .Whitlaw. recomi»en^ tfe^ fo^^iil^ fitm rf= die* 
and regimen : — 

Unwholesome: foodi impure, water, and.irregulmties ia 
diet, being thepiim^jry/Cftuses of mQst chronic diseases,; 
it. is necessary thatrp^timts afflicted with those. disorders 
should pay the strictest {attention t^ tbe^r mode of , Utittg,i 
n^ot oi)ly during the pi:ogre8s of cure» but leven jafterwards^ 
99 thei jsamct .oaufies thatprodHce a dise^me wiUiocoasiioniita 
retarii». , 

Breaifaatjf^CocMi^ chocalatei coffee,, sassafras, or 
Biitishhertx^tea,. homorbaJbed . bread, or -oatrfcake,. sweeife 
butter^ : honeT or eggs« Oatmeal porridge and miUc,* rice 
and milk, pearl barley and milk, or arrow-root. Water- 
cress, mustard and cress, radishes or scurvy-grass^ . But 
1)read adulterated with potatoes and alum, ranoid< butter^ 
and China tea, are prohibited. 

Dinner. -r-The lean of animal food, well dotie; poultry 
game, fish and Ahellrfish ; gpreen and white pease, French 
and Windsor beans, cabbage, cauliflower, brocoli, Scotch 
kale, turnips, spinach, beet-root, asparagus, artichoke, 
vegetable marrow, celery, dandelion, carrots,, parpnips, 
leeks, onions, garlick, lettuce, endive, nasturtium. Pud-^ 
dings composed of milk^ eggs, sugar, flour or rice, sago, 
tapi<>ca, arrow^root or other farinaceous vegetables. Toast- 
watOT or- American spruce-beer. But pork, the fat of 
meat, ducks, geese, and eels, rich highly-seas(med:80up8 
and gravies; salt and salt meat, and potatoes*; wine, 
cider^ perry and malt liquors, are prohibited. 

Supper. — The: same as breakfasts 

JVut^.^-r-Acidity in the stomach being one of the most 
prominent symptoms of derangement of the digestive or^ 
gans, the patients must abstain from fruit; especially from ^ 
currants, gooseberries, grapes, plums, cherries, oranges, 
lemons, dried currants^ raisins, and prunes ; from vinegar^ 

* We cannot exactly agree with Mr. Whitlaw in his dislike to the poiatQC.^ 
He attributes deleterious qualities to it; which^ howeTer, we shouljl conceWe 
are jremoved.by properlj cooking it.— £ditor1. 



pickles^ aqd rficids of ttU kinds. But strawberries, ra«p- 
bemes, plackbemes, mu|bemei^ n^, apncoti^, peacbes, 
nectarines* apples, and j)ears» maybe eaten in small quan- 
tity wben perfectly ripe apd fresb gathered. 

Water. — ^^ater is tbe natural diluent and solvent o( 
the foody and constitutes the chief part of the fluidft of t^e 
body: rain or river water being lightest, softest, and 
purest, is the best ; and when Jittered through charcMl, ' 
should be used for drinking, and for all culinary purposes. 
But water containing putrescent animal' and vegetable 
matter, hard pump, or well water, chalybeate springs, or 
water impregnated with iron, and water contaminated with 
the oxide of lead, in consequence of passing through loaKton; 
pipes, and remaining in leaden cisterns, is very delete- 
rious, particularly in cases of scrofula and consumption, 
and therefore to be avoided. . 

Air and Exercise. — ^To promote the cure, it is in- 
dispensably necessary that patients, and particularly those 
afflicted with scrofula, who are frequently averse to active 
exertion, should rise early and take as much Exercise in' 
the open air as can be borne without pain or excessive 
fiitigue. 






The medicated vapour bath is a powerful auxiliary in ^ 
tbe cure of the above-mentioned diseases. The effects of^ 
the vapour bath are : — 

, 1st To equalize the circulation of the blood, and hence 
to remove coldness of the hands and feet, and to lessen 
the determination or flow of blood to the head. 

2nd. To promote sweaty and re-establish insensible per- 
is^iration, and thereby to relieve symptons of internal 
inflammation. 

3rd. To diminish nervous irritability, and remove 
spasms.' 

4th. To promote cutaneous eruptions, and remove dis- 
eases of the skin. 

5tL To remove the effects of mercury from the system. 
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6th. To promote absorptioii of dropsical eflarions. 
. 7th. To relieve difficulty of breathing/ and hence to 
einre asthma, and other diseases of the chest and lungs. 

8th. To strengthen the stomach, and impart tone to the 
d^estiYe organs. 

' 9th. To promote the healing of scrofulous and chronic 
doers. 

. 10th. To remove gouty and rheumatic pcuns and swell- 
iagB firom the joints. 



XXII. — On the Tools proper for ISiming Wrought* 
Lron in the Lathe, and the manner of using them. By 
tie Editors 

(Continued from psge 5.) 
WITH FIGURES. 

Singe the publication of the article in our last number on 
the above important subject, we have been favoured with" 
a visit from an English engineer, who has resided in France 
for several years, and who, on seeing our description of 
the several turning-tools, some of which were new to him, 
tlu>ught it desirable to add to them one which he had 
am^yed for ten years in that country, with the greatest 
advantage. 

On a Circular Nail-head Turning Tool. 

He stated that he formed this tool by upsetting one end 
of a round rod of cast-steel, and which, when properly 
shaped, and hardened and tempered, he used by covering 
die top of his lathe-rest with brass, in order to prevent 
iiyuTy to the edge of the tool, which was rolled slowly 
along the rest, in rough-turning iron cylinders, and thus it 
eomtinually presented a new edge to the work, until it hail 
nutde a complete revolution! 

' This, JBs nearly as we can recollect, is all the informa- 
tion he 'aflbided uis ; it wais, however, fully sufficient to 

Tech. Rep. Vol. IX. i 



awakes oar atietitioa tp tlip m^aij advant«g^.^ ip089aiied 
pyer most oth^r took of tbia descniptioii; Hud* fu^cotdk^y* 
we have taken some pfdns to dbow how siich a tool m^yba 
qiafle with; great faeility a^d pei^eetioB« 

In plate III. A^ fig, 3, is a representation of 4t» <t 
these UxAb^ as ai>idi6!d iA use : W .4l oittsla^ ropreswtin|^ the 
cylinder to be turned by it : and C the top of the bithi^ 
rest, with a plate of brass affixed apon it by screws. Vig. 
4 represents a side riew of a portion of the jcyUnfliicat 
body By and of the lathe-rest G ; and also a back view of 
the txumihg-tool A, taken at right angles to its flat face ; 
the arrow upon i|, and the dotted lines, showing its pro- 
gresB as tolled along the top of the rest. 

)Proita tkese figures, no difficulty can arise in compte- 
bending the nature and manner of applying this excel- 
lent tool in use. We have now to point out what we 
conceive to be an advantageous process for making it. 

It is^vident that the drmlar form given to (his too^l 
admits of U^ being turned iiUo shape, and finished wHk 
great facHitjf in the lathe, an advantage possessed but; by. 
few turning-tools* We would, howev^r, recommend tbJBit 
a tpol» known in nail^makiug by the nameof a&or«, sb^onIA 
be provided^ both for tiie purpose of readily ^ving it 
{6rm> and also improving its quality m the fEHTging of it^ 
This tool may either be held in the hand, as in the ttanti-^ 
facture of nails, or still better be fixed or wedged securely 
in the anvil,, in a dove'^tailod aad tapering gtoo^, made 
across its face,; as is a$u«d ia the suavils eimploy^d for niany 
branches of manufacture ; and alao ovec a)iote mad^ Arovgk 
that part of. the anvil adjoining to the beak^ir^n, to adiojl 
tiie «tera or shank of the tiufniij^g-toidf as wiU be understood 
M refemng to fig. $, wber^ d is A section of the bora, or. 
holloa tO€d; B a seotioa of patt of the anviU P ^^ hole 
Ijbrough iti aad A tbe ^vsnAax teoahig tool plained in th^ 
bore. 

The bore is fCHrmed of a Uook ^of steely Ibrged Mttrly 
(q sliai^ and ^ve9 i^iftbt red-h^t; iato tii6 dom-taSt 
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gMota a ibd «Atil, otw fli§ bote in tt : a rMfrd hole & 
^Mn to be puodbed in the ior^, iitid iite figtite at top given 
to it» by iMans df a i(t»feel ptiiich, with a shonMer <m it, 
which it to Im turMd in the kthe to a proper shape, ahd 
hardened, being driven into it; the bore is then to be 
nklMf^ fWtta the antili and be hordeAed !br use. 

HAvittgthen ^9ei, or thickened <Mie end of a east«ste«S 
cyliikfaied tod ^ bar, by battiinering it while r6d-hof, 
wMVfk iofficieiit portioti of the thickened end will rem^^ 
alMTe the top of the h6t4 when fitted into it, to allow eF 
forming the turning-tool ; we then spread it with the ham-^ 
mer tinifonnly all rotmd npon the top of the bore, till it 
approaches to a proper thickness to form the head of the 
tool, bnt still remains too thick ; it must then be annealed 
ki the fiianner we have before reeommended, namely, 
by heating it just short of the hardening heat, and 
qoenchiag it ; it must then again be placed in the hare, 
md the forging be ftoisbed 2^ hammer-hardening it coM, 
lo eoudeMt its pore$. * Lastly, it is again to be annealed 
it the same manner, and is then ready to be turned in 
tibe lathe to its exact shape, as shown in fig. 1. 
' ' Prerious to this operation, however, a eentral hole, 
rihown by dotted lines in t&al figure, should be made in it, 
ta steady it in the iMhe ; after which its face should be 
tanicd flat, and its back be fbntted of the shape shown, 
with an edge also made neatly Aiofp all around its head. 
It ia tiow to be oarefully hardened »md tempered, and its 
Adge to be finished to a proper ihttpness in the lathe, by 
faetdkig hones or whetstones of prefer qualities and figures 
igainst it It is wdw ready to be moraaaited info a p^reper 
haiMHa or haft for tuie, in the manner already deiMribed. 

ThaB tool will admit of iti edge bemg frequently re- 
fitMbed or nmewed ia the hsAe, in the manner described, 
before it will require to be t^ain heated and ^read out 
andcfr the hammer, first o«tt of and then in the bore, and 
tfcen tuisa^ terdened, &o. to renew it. 

• Iteili'cwii te i» dMbt iMt Ant the ijfdoi^ hmY-ftMlstf 

i2 
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tt&mwg iooUi described in the fpvmer pat <i "^kk articte, 
would also be very c(fneiderabhf in^(^edim4heir qmHiy; 
by being formed in a eqnare bare, aad treated bjAafMMr* 
hardening them cold, as above directed for these oircukur 
one^. 

We trust that the engineer from whom we received the 
information concerning these circular tods, will find our 
ideas concerning them to be correct ; if not, we shall be 
much gratified by the favour of receiving more particular 
instructions from him respecting them, as he kindly inti* 
mated. 

(To bt eontinuid.) 



XXIV. — Same Account o/* Pbstalozzi, and his^ System 

of Education. 
As Pe3talozzrs system of education seems now to be 
likely to be established, at least in the United States, our 
readers may possibly be gratified with the following notice 
of him, which we extract from the Athemeum, a work 
edited by the late celebrated John Aikin, M, D. • 

The new method of instruction, as it is called, which is 
said to be invented by Pestalozzi, has excited considerable 
attention on the continent for several years past. Some 
of the sovereigns have sent confidential persons to the 
institutions established at difierent places, for the purpose 
of taking cognizance of the plan, and inumerable publica- 
tions have issued from the German press, both for and 
against the particular merits of this alledged discovery* 
like all such subjects of controversy, the advantages and 
defects of this mode of education have been mutually 
Qver-rated and concealed, and it is now left to be a^^e- 
caated by the fair test of- time and experience. After 
removing from place to place, and encountering various 
difficulties and persecutions, Pestaloaai is now settled at 
the pleaifiant town. of YveiAm> in the.- Pi^s de^ Yand, 
fhither he i^nioved A0m^jB«ahi6e» iki theroantai^ofcB^, 
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in the sugmiep of the year 1805. Hbd govertunent (oi the 
oaBtoB of Yftudhas aUowed him to>.take thedlo/ieati;. for- 
merly the residence of the imiUff, for his school, and he 
fkere hopes to lealixe faiB favourite sehemes for improving 
(he education of his countrymen. Pestalozzi is one iof 
diose«8rif*taught Bien endowed with extraordinary genius, 
whoUe vast des^s and projects dazzle and confound the 
judgment* of their contemporaries.. Hiii mode of.in- 
«6niGtion dees not seem to differ materially from what is 
followed by all village school^mistresses, all the imtiaton 
into the Utera humaniares of this and every other country. 
The theory of this good old practice is detailed in many 
high-sounding words, borrowed from the present fashion- 
able German, school of philosophy, and it resembles that 
«f Rousseau, as described in his Emile. The object, we 
are told, is to teach children by intuition, which is looked 
upon as the foundation of all our knowledge, and the best 
mode for developing the powers of the mind in the m6(^ 
natural way. It consists io forming the child's jndgme»t 
by addressing the sense of sight, and by beginning with the* 
most simple and intelligible objects gradually to advance 
<to those which are more complicated, yet have some re- 
lation with tho^se already learned. 

■ ■: Henry Pestalozzi is the son of a surgeon-apotbecffly, 
and was bom at Zurich in 1746. His fath^ died when 
•he was between four and five years old, and his educatioil 
was superintended by his mother and one female servant. 
Having but little intercourse with anybody out of his own 
house, he seldom met with children of his own age, and 
partodL very little of their amusements. He thus grew 
np almost wholly deprived of favourable opportunities for 
aequiring the manners and knowledge of the world, by 
.firequent converse with persons of differ^it conditions in 
life* This mode of living naturally rendered him.ignorant 
.and careless of external appearances.: and his neglect of 
hii person has often injured him in the opinion of those 
^wim judyed^^QB^r by hisaOKterior. However, -from ihas 



MrliMt ^feart he directed kb dttntioa to Kterarf purmti. 
He bad the good fiorttoe to sttidyvBdor^Teiatcdehriiled 
ttien at Zatich» vhea fr^fedoaa ^f iilquiry, 4 pairiotio lovo 
fif Kbeiiy and of tike fioisi artfl» abme forth there m Ml 
'dplendoar ; hat th^ kuewiedge irfai^b he tit^n aequired 
tm not cakiiilated to aapply Hie defeots of hU eduoatko 
tit hcane* Be showed a d^ieided inoUoatioii for an arti^e 
fife, and when he was aeventeea he quitted hti atudiof 
^th ttie inttotion of devotiag himaelf to the Imxtt tat 4ie 
de^th el ail intimaite fi?ieod» wha "paa-te ha¥«K been his 
gfdde, induced him to tenounoe this plan, and to turn his 
attention to agricnltnre. He wished to beoome an «d- 
nocate, in order that be might afibid more efieotnai aasiat- 
Imce to the degraded and neglected peasantry, by baling 
his interferenoe in their behalf regulated by a knowledge 
bf ti»e laws ( and it wast the desire of helping the same 
lieople in the saioe way» by having^ a thorough knev ledge 
ti their real aituatian and absolute wantSi which ted lum 
to become a fammr. In conaequenoe xif this determiaa- 
lica he purchased a large tract of laad» in partnership 
with one cf the firat mercantile honaea in Zurioh. At the 
very tune he waa about to commence his operatiima this 
house separated from him, and he found himaelf left to 
Imc <^wn resourcesi He (did not suffer himself to be 
diisheairtetied by this disappointnu^t» but carried on his 
imjeot with great spirit* and in 1775 he. joined t» it an 
attempt to educate the children of the poon Xhis new 
acheme, howevciry did n<»t anooeed^ 
' In one of his letters to bia ^i^nd Gesaner ha aaya, "^ I 
lived far years in the midst of a circle of upwardsiof fifty 
nhildren^ whose paarenta were in the greatest mia^* . Jn 
my pOTorty 1 shared my bread' with them: I Hved myself 
iMke a beggar^ in order to teach beggani ta hiwi like pen. 
^My idea of the kind of eduei^Qii which I ought to give 
'<tiimn comprebeaufedtagricult^re, manufactures, and irade. 
'i'Was JU^aatisfied vitk ^e efficiflncy of the piaa { had 
I p iafldf aod I-Kea% stitt do net ^hink I am miatakaai ^ bat 



it ki.]iot>ei8.tme. ihalI,.vfii;dc|fi«ieBt,iiii tlM kivwledge .of 
detail ift tliefe three bxaoclies^ and 1 wanted a nuad ewpm^ 
Ueof attendiBg.tQ iiuQutia»» iddfih .am inieparable from 
•«eht a. plan > heeides^ I vaa not sufficiantly. rich, jumI. I 

:iaat toe ^^ititate ta be able te ofataia the neeesaarysnpplieib 
My ettkatprhe nusaanried; bnt amidiit.the ineiLprjEWiihlp 
effoftiwhieh I made« Ileamt inuinevab}a tmtksy. andl was 
9&¥ef more fincily eooijnced o£ 'the .goodneM oi my pre- 
fect than when I foond JBjaelf obliged to abandon tt*'^ ■ > 
. llie 4>heok which this first attempt Met .with, plnnged 
PestaloBzl into great distpesa^ ; but Ids mind rofpe above his 
wbfoirtanesi and he- resolved to point oat and to remedy 
idle softiroe of the misery among the low^ ordevs of people, 

.<which he had beeome better acquainted with than any 
body else. . With ^this riew he published severai iKM^fii, 
of which the first was a popular novel called, ** Leonard 
•ted CtertFode," which produced very great effects It 
eentains a Ustory of the mode of life among the Swiss 
fkeasantry^ and shows the 31 consequences efvioe, and the 
advantages of industrious and virtnons habits. In 1782 
he published <^ Chiistopher mid Else^' aft^vwarda an 
Selvetio address to the inhabitants of ^the ooositvy. In 
4he following year he wrote a treatise on 4he criminal code, 
nnd particularly upon infanticide ; and in 1799 he pub- 
Gshed the beginning of his "Enquiries idte the Natinal 
•iFrogress of the Developement ctf the Facnlffeft of Man.^' 

"He was obliged to contract the sphere of his esertions, 
but never lost s^ht bf the great object of bist lifer ^ At 
length he resolved to become a schoolmaster ; h^ began 
'Us labours in this oapeeity at Stanz in 1998^ bat the 

•^ronbles of the revolution and tlie honrcNn of wav^ which 
'broke out in the little cantons compelled him to^elinqjoish 
"tilns sitnation* The Helvetio govearmsAent int^^asted itself 
in the ihte of his new institution at B^brtiioud and- its 
ftnnder, and a r^ort hig^fy favoitrable to the estabUidH 

' moot was -^esoited tO'thediet«, A pension iM»|franted 
4o FestaloBsi, mmI ppauttsoGi of ssppavt^ brides. gMn# him 



'«»te]taluiiv6& pnvflBge Q^^fpafi^mgijiiaii^^^ 

4ifter>tlie Helftttie.govemBieDirvss'Ovartiimed, Ihe aotB 

o^riiios^ eid^fateHBdi patriots werer'jdigKegBided^raiid the 

nh lii rt ithe' inBtitrtioin at Bavthmd. : SurtniiMfed by^OTeral 

iiiiiiii%iiiiifaoi iaadieia/J'Pestalosud deoied it prudent tp 

drtide>ithe:«BclMDl;:.tO' tike JOHe.lialf of the scholars to 

-lJ[iKeBGbiii;';aBd: (to kayo « the arest under (the snperintendance 

of ^ 4Qme iable assistants sit Boohstei^ He ^does not seek to 

jeilckdi ikumAtf for whaitciver money he gets, he spends it 

ibi oloathiog and maintaining orphans and poor cbiidrett. 

At>oiie'timehe had one hundred and ten scholars^ most 

jof r'whom were orphans and children abandoned Iqr their 

parents whom he had collected together, whilst the rest 

paid 1dm Toy badly, or at least ia a very, kxesular 

manner « - - ... 

t In^ the .month of June« 1805» J Tisited the school at 

YvcA'daii} and was present at an examinajtion of some 

^*. the; scholars. Five boys were called from their play, 

:ak4 W€i;re .exercised and examined by one of the senior 

isaholarsaiid one pf the teachers in a variety of arithme- 

;tkialy« algebraieid, and niathematical qnestions, on purpose 

.tO' -satisfy 'my cnriosi^as a stranger. They answered aU 

Uie* qiM^stiomi^ which were put to them with great accu- 

\tmyf and were not puaszl^ with questions not very easy 

'iof'Scdalion which were asked by indifferent persons. One 

.c^f^iom, a fiii0 looking boy, between seven and eight 

ytors oldy leHoJived several complicated problems with the 

jaga4ity^apd correctness of -a cc^lege student. : They 

r ate wered these questions by workmg the whole of the 

.mimerical rations in their own minds». without the help 

.o£:peil or ink> or pendil, or apy cyphers; but in those 

.which were the .most oomplicated they referred to tables 

jritb Un^ and points dotted on them, which are conployed 

tflhshow tbe relati(ms of dilferent .qumitities. The f^dvaa* 

;tages <^;tfais ^nelhod aeem ^tQ consist in the use of api^lysis^ 

.fay .habituating the jtpjuad to oos^yie and jtnu^e the series ai 



and im\£hf9Um. qf. ^ BddJ MH an. 

tftnaiqaenetnm'^Bny giTW ptocdss^.aiid- to. ntet e3i thie 
ictess of relation "to the impiessiQiis oiade by the sense of 
mght* It ako may serve to increase Uie power of atteo- 
tj«ii^ and to lead yoong people to attend to sensible oljgecti 
lather than to abstract notions. > For all those stodieB 
which depend chiefly upon the. sedsations of sight, itaeeios 
well adapted, as for instance, drawing and design. To 
this department it has been applied, and some specimens 
ynete ttdiibited which did credit to the pupils/ Tjiey^ are 
first taught to draw straight lines, and to represent crystals 
of .different forms^ and then to draw from the skeleton and 
hiinan subject* The bones of die arm, pelvis, and jaw 
were well drawn with a pencil, and portraits of- two 
•ehool-fellows neatly executed. 

• .-However well this method of conveying instruction 
may be calculated to form philosophical jpoinds, it appears 
dDubtfid how far it will tend to increase the powers of 
judgment, or prepare men for the common business of life* 
May not .the reasoning faculty be too earty called forth? 
may not the imagination and the sensibility of youth be 
deadened and destroyed? and that promptitude for action 
ott great emergencies be lost and frittered away by the 
slow and- cautious practice of reasoning and deduction? 
Pestaloazi mtends to apply the same mode for teaching 
gipography, natural history, and other sciences: he con- 
siders his plan still in its infancy. His scholars are taught 
the languages and writing in the usual way ; they speak 
both German and French. The boarders pay 25/. per 
aBBum. No corporal punishment is allowed. The boys 
ape all much attached to ^ their masters, and the school 
appears to be upon a very good footing. There b some 
resemblance in the general outlines of this plan for in- 
structing children and that of Joseph Laucaster, but they 
diS&t. in many essential particulars. Both of them have 
the same laudable pbject, the improvement of the huma.n 
jwe» Those who are anaous. to eiiqvire fiEurther into the 
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dtetail' of BB8teloatt'«. pton,: psmy latisfy tkeir oavmtty by 
reading a book: entitled. '« £|:po8i de la Method EM^ 
mentaire de Q. Petftabasi, par D. A. Chainuiiies, M. IX 
A VeT^ 180& f"" or by refevviBf to the /' Jma Zeitunjn/' 
«Bd o^ieeially.to oae^f Pealalezn^s worius called ^* Wh 

/> • ... . 
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flBHl, ' • OoHt;Jdnumry 1^19^6: 

Vhb stu^y of nature "vriU dways aA)rd hints for the pbi*- 
^etion oif art ; yet it is wonderftil,' that, in the attempts to 
improve aerial navigation/ the stractnre of birds shotdd 
"liave |>resented nsefo! hints in vain. In birds, light bones 
%ere always foiind^ whieh. giveiittaehment to the muscles of 
notion, and pi^pagate any impulse from the wingpi, toihe 
'entire body. Somethinganalogonrto the bones ^ Urds, 
ftr instance; hollow rodii, or tubes, combining sfrengtfa 
«nd lightness, are absdntely necessaiy in balloons, 4d 
'propagate any impulse from' oars or wings, to the ^itire 
H^tem. 

- Oam er win^ attached to an oscillating ear,- ^ieh is 
'^iNHmeoted with a liallooa above by ropes alone, can never 
-be of service. Although a car may be suspended by 
%(ipe# from a platfofn, supported by a number of balloons ; 
yet boQow fods, to connect the platform w4th the oar below 
WFC necesMry*^ prcpagatin^niy impulse*. '" '^' ^- 
' >'In the TeehnioiU Rep00ii9ryi'^ I have directed atleii- 
tien to the advantage of woriiing wings c¥ oars and 
'a rudder attached to such a ptatform, from a car betow, 
by means of cords ; and have «howii that these ears may 
1>e of great sisse, If supported by JsepMPate brilectui'' That, 
•fay^ this arrangement,' ballo<ms aiay be propelled in oafan 
^weather, will^ I tfaink, be admitted* As 4oni0 of Ac 
'Mnmaittts may b» ivduoed to try this new plan, if adapted 

* y«l. VU. |Niff«ia7t» and 896. 



iik$i6 imnfi^rrtngeiQ^aliL: i .ahsdl* attempt |o doMrite^A 

' ^Tha oar ia \tb h^t iBuspeiiibd m iieusmil>mmitur^^J¥om 
^'kxrgeciuUwon.iy^'t^pta, hmk u. strong hollow i rod nssf 
Uko a iqaaiy from tha cai^ mp llurcogk lli^ ga% to iSbe 
•enite of the bailoon, whera it joinaa lod that goea aoroBa, 
flflid ouk Ihvougii ihe l;iaUooA at eaoh side. To «ach end 
aJF thk efoia xod a twing ia ^rtiealated* Diewmgar wbi^ 
]n«6eiit a Aat or concave aarfaoe imdemealdi'^, are sup- 
fiavted hf'^gOB, ^atained Id hamispberioal Alk c^eripgs. 
Tb^ gas in each wing communicates through tha •ardeil* 
latfeaa aad tha hollow tnhaa^ with a condmi^Qg apparattus 
Jdaoad if tha owTr Bjrtikia siaans:gaa mayha drawn from 
wotwing to nakait oout^iftMknca the oth«r wing^esiaiitlj. 
Tha «afO|mnti^ froai tha aar, oan worl^ ihasa wlnga by 
aiwdiy and tha impulia wiU he propagated by the rods ta 
thil «iKtiea (qrttete^ The* vertical rod and fha hdriaontal 
lad laaida^^ m tha ballQon, niay be strangthaaed by twa 
additmal hcdb^ioda^ plaoad abliqaely»!>wfaicfa farai, andi 
that^Offinit sodi^ two tnanglea, iiiside»,in^thagas. The 
'wuig% siipportad by gas, may be of vast aioe ; aiad. the 
aatoMMftSy ^paUiag tha oordi^ wiU> fipom tha rreaistance of 
tta aiv to the extanded surface of the wkigs, liava agood 
Inuecbiuie te work npon* la daaoawlittgi the wings spread 
out will act as a parachute, and will- aiiuuNi the easy 
daaiaenlof tiie en&a apparatoa. A rod, arossing the first 
liamKHitai one. at right ai^s^ inside, in the baUooii, woU 
^iinia £(ib*tbft attaidunant of a bowsprit^ an4far the suptir 
asli^u of. a radder^; tha weaght af wUch can be aap- 
fAFtad by gas* in tha saiiia manner as the wings. 

It was once attempted -to form a socieij in Xmndaa 
fm the a^fxmragemantof aerial navigation^ but it is 
hatter, first to have a satisfactory theory ioor the guidaaaa 
af baUoooa, praviaos .to embarking in expensive expe- 
limanta* . X offer tha above hints £» the aimdid ^titi^sm 



of those interridsted in the progreis of aerial savigatioii: 
llikir fNfintiag^ Out'^hxm, wdg^ :kl^ 
approval ot ibe Aeofyi 'mi^ht lead to^acCaal experiment 
r€^li(Sfaofttoacei«aMii^rtitfD0df:duEt>aila^ 'baUooo > of Ihe 
imaeft^ifioxni ickxald iiie xaoled con by nUhgBf.wo * do«bt 
attempts imigirt iaaD^ibe mtsk^ te> propel M platfonti^ 
Infipartsdlrf acmunkev.fof .baQocHn*'' T^/aaronaatsia 
A» «ar^ by meaas oC«- cords .and* piiU^s^ xonld. make 
^$i9i\Qm^ artbaktted to the .platform^ .to atriiki} .the ait 
]i|\a hori^ootatdireetioii.. iTba^upporting of ioaors and 
ipiogs bgrmeaoB of gas wiU lead, to aneKpeiisti^TregttkaM 
aerialonavigatiaa.-' .:;. .^ji ya .>y . h^m- i.. ?.f » ..u^'j 
i!iXshaU.i|Ow describe, some <^ntriivaiiees fioarisecnring^^tiie 

hellboKion^ its descent;' the v^aerdnaut should be pirmde4 
wtth a long rody^irhicblisfcaU call the car- rod r a 
bound to it^^ong its entire leagtii, mth ihiead ; one «id 
Ml « famished fi with a speaj^pointed, barbed iron Jheadd 
With this rod, ihe can tear <the balloon, to idlow ;the gai 
4o escape rayidly^-ifin danger of being Uoim ont .to sea; 
sirith it. he caii prevent the ear from being dcudied againiit 
a tree or bnilding; He ean grapple buriiesiifith* it» whM 
akimmjpg near the ground ; and can break the violence )of 
'lhe> shock in descending. If by breaking die .shock die 
]9od,is snapped* the barbed ironwhich enters the ground;: is 
aeaured to the rope bound to the side of the rody and 
asvves as Ml anefaor. . . ; .^r .ri> 

: fijL centrivaaoe,. somewhat similar 4o the conmonigiuy*^ 
aaare, pointing downwards, and {daced. at the bottOBK«f 
dia car, ebuid be easily made^ to snap and take hoU^ 
^faen the ; car toucher the . ground. This would be ibi 
imitation. of the claws. of birds; and would, I haveoQi 
idbubt,. be found of great sendee. •....,/ il 

At I shall shortly return . to : this interesting subject agai»| 
iMan time, 1 oremain, > ' > ....\ /. ;r^ 

->v /< .*:■:- Sir; yomr obedient serraiit^^* \o 



->«' 



On the euUipaii0» t^ik^ SUk-warm, 13ft 

XXVI*7r-0iiw jUi6^ Cuiiiv0ii0n t^ the .SilinVform. iBg 

John JilviwAY^ F* X-S*^ &c. frc'^v j , 

Silk isthe.pn>duction of different spede* of larvW/ or 
efilefpilkur«« The sq^d^s web i^ppeari't^ be 'of the a«tiir0 
p£ sift* Bon, a FrenchuMui, obtaiii^ aevteral pouni^' of 
ptoekuig& from the webs of a>partiaalai kind of spider, i»d 
•Tea recommended their «ultiT*tion,-4«t they made ym 
an eaoh othcnr, and the idea was «f neeessity abandonedt 
At the same time, the webs of some spiders are tolerably 
simn^-— 4bat'of -the- arani^ iwkulama suffidehtly so' to 
oatch small birds, as the irochUw, or humlniBg-bird. * I 
MooUeet haying seen, in the Brhbh-Moseiun, a small 
|Munting, the canvas of ; whi<^ was a spider^s web* ::rA 
iilky substance is frequently found in, the vegetiMe king^ 
dmn. lining the cavity where the seeds lepose, or enye. 
loping them in its folds. , A silky tissue has likewise latetf 
been diseoyered in the leaves of the mulben^* 
;; (Tbephakna bombyx is the^insect most commonly pro^ 
|>agated in Europe for silk ; but the Pialena Aila9,yield» 
a greater quantity : there is a wild insect in the woods of 
India, described by Bewick, and other naturalists, whidi 
yields a species of silk. Some years ago, a quantity of a 
very peculiar kind, obtained proI^Uy from a similar source; 
iros sent to this country ; it was of a fawn colour y or of j* 
texture not unlike that of a mixture of silk and worsteds 
Such, at least, is the specimen I obtained from a silk ina- 
safiicturer at Macclei^ld, who informed me that it was 
manufactured, still preserving the native colour, and was 
Mgerly purchased. I am not aware .that more than one 
parcci haa ever been imported into England. 

Galmet remarks that the Greeks and Romans had but a 
v«ry imperfect knowledge of the nature of silk. Virgil 
uses die expression, ** vellera serum''— ^the cocoons of tlU 
#t/ib*ioorflt;tand.ol4psias, iU'^his notes on Tacitus, says, 

B^snna>e lino, bombycina e verme,"- Sec. The 
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* From a Treatise, published hj him io Nor emher tiiit, oad commuiiicatecl 
to us recently. . , 



sericum, silk, may either be supposed to be derived from 
ttd Hebre\r word $EVtiict)ini, fmt a tobt; si^iQring 
yellomth tawny, the natural colour of tJbe ta^ silk gene- 
tally ; or from StMEJ^^ ^ MLticrn, wb^Me ^hi& Or^k^ ^ 
RoMMis firit «i)laijfted it. Heti«e feleiAod, (i. xit. ti 1^ 
^' S^ri^m diclttm, ^i«id id ^#rM ^filai mfeefunt if - aiid 

«t Seran^tmt^tiideiii fai airb^ffbttB ^^eMM, M bombyiM 
i^ipollatLtiit, 4«i &i Aretidttr«Li]| mb#i»il, M^oilNriititi ^ din 

The jbiUt^tv^^nft «p|^M to b« ft naliif^ ^mP Okiim» mA 
ked^ 4tt tiif^ hMVed of Hid imilbdM!^!; ^udl t fmM m^ 
^Ai»^ in Itaiy it d^dkted j^^ereiiac) givM to tke u^MlA 
ilulbetty. Tli6 CUnoM M^m to hiit^ tieevi AcqwdfitlMl 
uMii t^ <^«|tiife and fiiatmfii^tiir^ ^ ^k froA » t«^ 
reaitciie pemi\ but it wa» soarcely knoim ik £urotM 
l^ififore the age ^f Amg;««tiis. TUi beaattfid MbsftMGO 
soon attracted ilie notion of the Ittxmf dus Romms^^^^^ttd 
beenme a ocnomon aitide of dtesi ^£tm 4to eflfeminate 
feign of Hetao^abahis. It waa brought from CkiJUt a^ « 
Yeryoonsiderable expense; andi afbdr being iianiifaetitfed 
by the. Phenicians, Was sdd at Rome for its weiyki iM 
j/old. By the conquests of thb Sc^thiaas, tins eommeroe 
was intehnopted in the reign of Jintinian; and ail at*^ 
lempts to. restore it failed, tiU two Persfoo monks^ bribed 
fcHT this purpose^ eoncealiag the eggli of the silk- worm in 
hollow cane8> brought them from China to Gonstaatinopte^ 
where they were oareftdly propagated* Tins was in 6&6» 
and we find tome years afterwardi^ thai the Gvt»ks liad 
karnad tire art >of eultiva^g and .JumalfiEntariiig Hu 
Roger, King, of Sicfly^ inirodnoed the nvrai&fituM «ff 
mJk into that kingdom, idboat the yeearllSi^ by laroibly 
Iwitying off the silk weayets icom Gr^eoft to Sicily ^ Frtm 
dienae the art of eultirating and managing thfe idlk passed 
ittto Italy^ aflerwaxvb into Franco,; imdv oh the raTooatlaa 
itf the edict. of I^antB) a sHmu&otary was esteUnfted 
in Great Britain. 

(To be continued^ , 
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LIST OF PATfiNl« FOft NEW INVENtlONS,' 

WTneh have passed the Great Seal since Pec. 117, lSSi5. 

# • . . . » 

To John M'Cordy, of Cecil-street, Strand^ ia tJle. county .QJ( 
Mlddfc^seZi Esq., for certain imprpyeiiients iai g^neratikig ^team. 
Dated Jhc ^7, 1625.-^To be specified in six moQtbs/ 

To James Oyston and James Thomas Bell, of Davies-streety 
Berkeley-square, in the county of Middlesex, watchmakers; 
who, in consequence of a communicatioti made to th^i by a 
certain foreigner residing abroad^ are in possession of eertaili) 
improvements in the oonstructipn (ft manu&ot^e ef watches of. 
dtffisrent descriptions. Dated Jaaa. 6, 1820. 

To Richard Brans^ of Bfead^street aiid Queen-strtset, Oh^pr 
side, <K>ffeermerchani ; fsr certain impi^yeineats ill the apparatus) 
f«r, ^d process of diltillaUoli* Dated Jan. 7/ l826.*^Hln.six; 
months. . 

To Eh»Ury Houldswortki jan. of M^mshester, In the ^ount5r of 
Dancastert cotton-japinner ; fer certain improvements in ma-'j 
chinery for giving. the taking np^ em winding oo motion to spools 
or bobhins» and tiri)e8,oar other instruments, on which the roviuf' 
or thread is wound, in rovingi i^tiin^ and tnristing machimes*: 
Dated Jan. 16, 1826. 

To 3enjamin Newmirch, df Cheltteham, in the cdunty of 
Gloucester, £sq. ; for an improved method of exploding fire- 
arms. Dated Jan. 16> lS26.->-In six: moirths. 

To John Rothwell, of Manchester, in the county of Lancaster, 
tape manu&cturer ; for an improved heald, or harness, for 
weaving. Dated Jan. 16, 1826. — In two months. 

To Henry Anthony Koymans, of Warnford-court,Throgmortdn- 
slreet, in the city of London, merchant ; who, in consequence of 
certain communications made to him by a certain foreigner 
residing abroad, is in possession of certain improvements in the 
construction and use of apparatus and works for inland naviga- 
tion. Dated Jan. 16, 1826.-— In six months. 

To Johu Frederick Smith, of Dunstan Hall, Chesterfield, in 
tbe county of Derby, Esq. ; for an improvement in the process- 
of. drawing, roving, spiniiing, and doubling wool, cotton, and 
other fibrous substances. Dated Jan. 19, 1826.— In six months. 



To WilUam Whitildld, of Bir»iiigk«B, in thecovnty of War- 
wiek« for certain improvemeiits . ia Makiif or lasiMifaeturiiig'of 
likiidles for saneepans, kettles, and. other cnliiiarj yes^els, and 
also tea l^ettle handle steapa, aad odidf aitlelea. I>ilted Jan. 
t7> IBW.^'-^Ia aiz laonths. 

To fi^jaiAtn Cook, of Biratfttf^aiil, in the cottaty ^f War- 
wick> brasB-foonder ; for certata' teptroremente in making or 
oettstiUcting binges, of yariona descriptions. Dated Jan. 1^, 
l926.«-^In six montbs. 

^ To Abraham Robert "Gorent, of GottehW^h, in the Mngdom 
ef Sweden, dierchant ; at present riding in King-Street, Cheap- 
aide, in the city of London; for a method of s^lying steam, 
without pressure, to pans, boilers, coppers, stills, f^pes^ and 
BAchinery, in order to produce, transmit, and regulate rarious 
temperatures of heat, in the seyeral processes of boiling, distilo 
ling,eyaporatlug,. inspissating, drying, and warming; and i^ to 
produce power. Dated Jan. 1 9, 1826 — ^In six months. • 
'. To Sir Robert Sfeppings, Bought, a commissioner af^d sunreyor 
of ournayy, of Somerset House, in the county of Middlesex; 
for an improved construction of such masts and bowsprits as > 
are generally known by the namies of made mast82; and made 
bowsprits. Dated Jan. 19, 1 826.T^In two months. 

To Robert Stephenson, of Bridge Town, in the pirish of Old 
Stratford, in the county of Warwick, engineer ; for his axletrees 
to remedy the extra friction on curyes to waggons, carts, cars,' 
and carriages, used, or to be used, on rail-roads, railways,- ai^l 
other public ro$ds. Dated Jan. 23, 1826. In six months. 
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XXyil.— -Oil 4 mocKe o^ prepgrifig Etctrng^grmnd^ far- 
Engrdveirs,^ By Mr. Edmuhd Turrell, of Clarm- 
don-squaref Somers-iown *. ■ ■ 

Thbrb are few articles of more importance to copperr 
plate engravers than the c(»npound commonly called etch^.. 
ing-ground. Thijs ob'servatioa need not beenforc^ by 
any practical illnstrationy as all engravers have, at one , 
time or another hqd sufficient experience to estalilish the ,. 
ffliet. 

As there are many rec^pfig in existence, cmd . several'^'Hf 
them. almost equally good, it is very difficult to 'mali(€f 
dioice withoRt considerable experience, and even. di^B,' 
however judiciously the materials may be ipropor^nod,' 
yet failure may take place, from the bad qualities of thie 
ingredients, or an improper method of compounding them. 

The first object of this paper will be to describe the 
several materials in their genuine state, together with 
their characteristic properties. 

Secondly, the best method of compounding them, and 
also their general proportions: with rules for varying the 
same as occasion may require. 

The most important and indispensable material is as- 
phaltum^ I believe there is no substance in nature that 
can completely supply its place; and, indeed, however 
good all the other materials may be, if this one is bad 

* From Vol. XLIII. of the Transactioiis of the Society for the encomrage- 
mcnt of Arts, Manufactures, and Commerce. 

Tech. Rep. Vol. IX. x 
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nothing can be added to make up for its impurity. As- 
phaltum, or Jews' pitch, is a solid mineral bitumen, sup- 
posed by many naturalists to have originated from fluid 
petroleum, or mineral tar, inspissated by some natural 
process of evaporation. 

The tar that is obtained in the distillation of bituminous 
coal, by the common process of preparing coal gas, bears 
a considerable resemblance to petroleum, and if properly 
treated, by gentle evaporation, first forms a complete 
mineral pitch, and, by a continuance of the process of 
evaporation, it at last attains the consistence of aspbat? 
tum. This artificial asphaltmm is fowd to answer q^ly 
all the purposes of the natural production, as an ingre- 
dient in the coarse black varnishes, such as are used for 
eoach tops, and a variety of japanned Wlures, such as cdat- 
scuttles, and most of the comuKm irori atticles that arid i^e- 
quired to be preserved frMn i'ust by thid application of 
cbmmon and chieap varnish. 

The artificial asphaltum has a fracture so nearly re- 
sembling the natural, that it is very difficult to distinguish 
ihem by merd external lAi^ction ;' yet, generally speak- 
ing, the formed is (^ a deeper Mack colour than the latter, 
ihei best of thef natural kind being of a fine deep dark 
brown colour : it is used firequ^tfy as a glazing colour iir 
oil painting, aiid h Ukiewi^e said to.be the article which 
constitutes the' boi^s of the c^^ colour used in water 
colour painting, and kndwn by the nan»e of Vandyke 
brown. If a small piece of the^ artificial asphaltum f>6 
laid upon a hot iron, the vapour will be very nearly the 
sikme a^ that {iroduced from a piece of coial placed iof a 
sittnlar situs&tion, aiid a coaly cinder will remain behind. 

The most certain method of detecting the natural froffii 
tbe^ fistctitiouel is by the smell. 

The products that arise with the tar, in the distillation 
of coal, -'and s^re more or less combined with it. Are sttl- 
pbur and^aftunonia; which sufa^ances, although Verf vola- 
tile ii&tiidr pure sllite^ hav^ so strong an attracliod'fbr 
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tiie tar as by no means completely to separate from it 
during its conversion into the artificial asphaltum ; there- 
fore, when we submit this substance to the test of hot 
iron, the ascending vapour has always a nauseous odour, 
in which both sulphur and ammonia may be distinguished. 

The presence of these substances in the artificial as- 
phaltum made from coals, evidently renders it very unfit 
for the purpose of making etching ground; because, as 
dilute nitrous acid is used to corrode the copper plate, in 
the process of biting-in, the well known affinity of the' 
aeid for the alkali will cause a decomposition of the etcli- 
ing-grou^d, and diallow or rough bitings will be the con*< 
sequence. I shall also add, that etching ground, mid^ 
c^ such asphaltum, will sometimes . act slightly upon the 
oopper-plate, if the ground should be left upon it fcp: a 
considerable length of time, apd a stain will be produced 
upon the surface, productive, in some cases, of much, evil 
in the process of iiting'Ut. I tru^t these observations 
will be deemed sufficient reasons why the artificial asphaltum 
tdioald ]^ jrejected in makipg etching-ground* 

'V^jien. . a , sQiall piece of genuine Syrian .-asphaltum ift 
placed upon a hot iron, it will, if it be very good and 
pure, be nearly all converted into yapour, the smell of 
whioh is by many persons considered to be , agreeable^- 
T!he essential oil of turpentine dissolves it completely, 
and forms a Uquid varnish that resists the action of ,dilnt^ 
mtrow acM. Heace 8oqie (^ngravers ^3e. it tQ cover 1lu» 
etelied lines on copper plates t;hat have been sufficiently 
c<nrroded by the nitrous acid in the proces/ss of bitingiin. 
I have frequently observed, that the atn^osphere dges not 
^t upon the j^urface of pure asphaltum to decompose it, 
and perhaps it is on this account that it appears /to ihave 
beeii ao largely used in the compo£|ition employed to cover 
the mummies of the Egyptia^^. 

The above-mentioued properties th^t pure asphaltum 
possesses, of resistiiig l^e action of dilute ni.trous acid« 
and also of giving hardness and toughness to .etching^ 

15:2 
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ground, render it completely indispensable, and conse^ 
qaently an ingredient of the very first importance. 

The second, and scarcely less important substance, \s 
Burgundy pitch. This is obtained from the pinus abie$, 
or Norway spruce-fir-tree. After the resinous matter is 
collected from the tree, which is by incision, it is boiled 
in water, and strained through a linen cloth, and packed 
ip' ^askft or bladders for exportation. It is chiefly pre^ 
pared in the neighbourhood of Neufchatel, and comes to 
this country through Saxony. 
. The. best for maJcing etching-ground is sold in bladders, 

and when perfectly good is of an opaque yellow, rather 
darker than straw c6lour. By age it becomes superficially 
tran^rent, and at the same time, probably by the los^ 
of its essential oil, becomes so brittle as to be rubbed 
down between the fingers. That which is the most re- 
cent, and therefore opaque, is the best for the engraver's 
use, as it effects a more complete solution of the ia9- 
phaltum* 

The third and last article is virgin wax. That which is 
brought from the East Indies is, in general, the best. 
Most of the English wax is adulterated with deers' suet^ 
which makes it very unfit for the purpose of making etch- 
ing-aground, because it destroys the toughness and adhe- 
sion of the ground to the copper-plate. This adulteration 
may be very easily detected by its softness and dammi- 
iiess to the feel, and also in its being less transparent 
when interposed between the eye and the light. If the 
surfkce of ifine wax be- rubbed with a linen cloth, it will 
take a considerable polish, or gloss, while that which is 
adulterated will be comparatively dull. If thin shavings 
are cut with a sharp clean knife from genuine wax, the 
edge of the knife will leave a fine polished surface where 
the shaving is separated ; but wherever adulteration with 
met has taken place, the polish will be proportionably 
wanting. 'As these three ingredients (when pure) are all 
tiiat are necessary to make good etching-ground, I con- 
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^Bider it quite useless to multiply the number. Asph^iltum, 
it has been stated, is indispensable, and therefore must 
be had at any price. The other articles may be obtained 
without di£Sculty. 

General directions for preparing and conq^ounding the 

ingredients above named. 

The asphaltum must be broken into small {ueces, and if 
any pieces of clay or other impure matter are observed, 
they must be carefully taken out, and then it must be 
ground very fine in a marble or Wedgwood- ware mortar ; 
and while it . is Under this process, if any hard stony ma- 
terial is discovered* it must be carefully taken out ; it will 
then be ready to be mixed with the other materials, in the 
following manner. 

Put four ounces of Burgundy pitch into a well glazed 
pipkin; let it melt gently over a slow fire, and move the 
pipkin round, so that the whole internal surface may be 
covered with the melted pitch. Then add four ounces of 
the ground asphaltum, and let the pipkin remain upon the 
fire until the two substances are tolerably well mixed^ 
which will soon be effected if the mass be well stirred, 
llien add four ounces' more of the asphaltum, and iif the 
heat be increased, and the mass well stirred, the whole 
may be incorporated, and will be nearly as fluid as melted 
pitch. 

' Wheu ,the asphaltum appears to be thoroughly melted, 
it should be kept in that state for at least a qi^arter of an 
hour, the heat being a little lowered, but it must be stirred 
all the. while, by which means a large portion of the 
moisture of the Burgundy pitch will be evaporated ; and 
the essential oil of the pitch will be thoroughly incorpo- 
rated with the asphaltum, and render the etching-grouad 
more perfect ; for, when this is omitted, evaporation takes 
place from the ground when spread upon the plate^ after 
it has been laid ob foi^ a month or more, and sometimes 
in a shortek* time, a circumstance which very often pro- 
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duces considerable difficulty to engravers, because when 
fhat takes place/ the ground is rendered brittle, and fre- 
quently chips or flies from the plate, to the great detriment 
of the tints or lines ruled upon it. When the asphaltum 
and Burgundy pitch are thus prepared and incorporated, 
add six ounces of the best virgin wax, and keep the whole 
well stirred till it is completely mixed, and let it simmer 
l^ently for about ten minutes, when it may be taken from 
the fire, and suffered to cool until it is of the consistence 
of turpentine, or very thick treacle, and in that state it 
inay be poured out upon the clean surface of a copper- 
plate, or well glazed earthenware dish, in portions suffi- 
cient to make a ball, which may in general weigh about 
an ounce, .and when it is sufficiently cold, it must be rolled 
up into balls by the hands, and kept perfectly clean for 
use, provided it is found upon trial to be of the proper 
consistence, but this cannot be judged of until it has been 
la.id upon the plate for a few hours. If it is too soft the 
etching point will make the lines of unequal breadth, or^ 
as they are technically called, will be drag-lines, being in 
some parts very fine, and in others very gouty or thick. 
If it is too hard, the etching point will cause the lines 
rtded on the ground to chip, and then the edges will be 
notched or serrated, which would be very prejudicial to 
the appearance of fine even tints. 

There is also another property that may be wanting 
where the proportions are not properly adjusted, namely, 
that of spreading kindly on the eopper-plate. This fault 
in ground may be easily remedied, by the addition of a 
proper quantity of Burgundy pitch. 

' As ieach of the evil qualities above-named are likely to 
ha|]^eA, on account of the difierent properties of the mar 
terials : and as, on that account, general principles or 
dfr^ctiohs win be much more acceptable than mere arbi- 
trary recipes, I shall now endeavour to lay down such 
generdl rvHes, that when either of the fkults before de^ 
ildribc^ occur it inay be immediately remedied* 
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• In the 'first place, aspUaltam make».tlie groimd Imrd 
and tough, therefore if it wants that quality, more asphal* 
torn must be added, but it mustlbe previoiusly dissolved in 
fi {Proper proportion of Burgundy pitch, for otherwise it 
wHl be very difficult, if not almost impossible to get it 
thoroughly incorporated, after ibe virgin wax has been 
added* The propriety of this caution will be evident, when 
it is. considered that Burgundy pi^ is tii^ real solvent 
for the asphaltuin, and must therefore at all times be in«> 
Corporated with it first ; and for this reason it will always 
b^ tl^ best way to make the ^ound rathet too hard than 
too soft, because it is mtich easier to soften it than to make 
it harder. 

Should the ground, upon trial, be found too bard, a small 
quantity of virgin wax may be addiBd, which is all that is 
necessa^ry to answer that purpose. 

. If, upon trying to lay it upon the copper-plate, it does 
not spread kindly, but clings to the dabber, and only par- 
tially covers the surface of the copper, this fault may be 
remedied by adding a small quantity of Burgundy pitch ; 
but should this property prevail, and the ground also appear 
upon trial too soft, then Burgundy pitch and asphaltum 
Inust both be added, after they have been thoroughly in- 
corporated together ; for the principal circumstance to be 
attended to in making etching ground, is completely to 
dissolve thie asphaltum; for although al) the recipes I 
have read or heard of direct the Burgundy pitch to be 
added last, yet I am convinced, from much experience, 
Aat as Burgundy pitch is. the true solvent for asphaltum, 
tiiese two ingredients should be first thoroughly mixed, by 
Vluch means only can the real and beneficial effects qf 
the asphaltum be fully obtained. 

From what has been stated above, the following general 
rules or princ^les are deduced : 

First, that asphaltum gives hardness and tpughn^ to 
etching ground^ and is indpu|peiisab|y ne<^es^9ry» on acfiqwa^t 



18Q Oil lAe Tools proper far Turning 

&{ lis valnable property of -renstmg ti» action of dilute 
mtrons acid. . 

SectNDidly, that Bui^pindy pitch acts as a perfect solvent 
for the aspfaahom; and, -when mixed, acts also as a vehicle 
to spread the gitnind Over the surface of the copper-plate; 
a property essentially necessary to prevent foul biting. 

Thirdly, that virgin wax assists in softening the ground, 
and giving^ it such a consistence, that when lines are cut 
through it by the etching point, the edges of each liile 
will be extremely clear and free from flaws or chips, which 
would be destructive of the beauty expected frotai the 
etchings of the present improved state of the art of en- 
graving. 

I beg leave to observe, in conclusion, that my prmcipal 
object in this communication, is to lay before my brother 
artists the result of several years experience, gained by 
isareful, practice, rather than submit to them novel experi- 
ments or arbitr^ recipes which fix no useful or general 
principles in the mind, without which every attempt to 
modify or. alter the composition, must be attended with 
uncertainty, and too frequently with disappointment. 



XXVIII.— On the Tools proper for Turning Wrought- 
iron in the Lathe, and the manner of using them. By 
the EDrroR. 

(Continued from page wo,) 

WITH A PLATE. 

' * ' 

'We have been favoured by a scientific friend, Mr. Duncan 
Campbell of Alfred-place, who is an amateur mechanic 
of many years standing, with an account of the following 
turning tools, which he has long used with great satisfacti<Hi. 

Cf the oblique Spike-head Tool. 
The firiBt is a spike-head tool, which differs from the one 
described by us in page % in its end being formed oblique 
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«iid not square. This tool is represeitted in fig. 1 of plate 
V, which is a top view of it; and by fig. 2, which is a 
side view of it. This construction enables the workman to 
place its cutting: edge in a more favourable position for use^ 
tha9 can be obtained with the square ended tool. 

The round-ended Spike-head Tool, / .. 

This tool has its end formed into a semi-cylinder; as 
riiQwn in fig* 3, and is hollowed on each side, as showii in 
fig. 4:rit thus constitutes another variety of the hook- tool, 
^somewhat similar to those described in page 2, but with 
4wo cutting edges, and without their pointed heels; and is 
.a very serviceable and readily formed tool, either for 
roughing out work, or for turning hollows in it. 

AfMtJier straight-hedged Hook-tooL 

This tool answers the purpose of the tool described in 
page 4r and shown in fig. 14 of plate I. being employed 
in finishing cylindrical surfaces. Fig. 5 is a top view oif 
it, fig. 6 a side view, and fig. 7 an end view of it. The 
inside of it is ground true, as far as shown in fig. 5*; and 
its end ground sharp, as shown at a a a, in figs. 6 and 7. 
Both its angular lower edges are jagged with a chisel, as 
shown at 6 i 6, in order to enable it to penetrate the copper^ 
plate with which the top of the lathe-rest is covered, 
and thus prevent the tool from slipping away from its work. 
This tool is about seven and a hidf inches long in its stem, 
and is securely fixed into a wooden haft, eighteen inches 
in length. It and the following tool are not to be tempered, 
but to be left quite hard. 

Another angular-edged Hook- tool. 

This is indeed a valuable tool for rough-turning either 
wrought'iron or brass, but it must be used in a proper 
manner, and which we shall endeavour to describe. 

This tool is formed much in the manner of that last de- 
taibed ;but» instead of itsedge being straight, the end of itis 
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ground idto two sliglitly rounded faees, meeting at the potaft 
HI 4n laogle. . Fi^. 8 is a top view of tiie tool, fig; "9 a side 
yiQW of it, and fig. 10 an end View of it. Bo& its angtillir 
lower edges are jagged, for the reason above givim; 
In order to cdbv^ an idea of the manner of holding it Is 
use, we have added fig. 11, which is a top view, and fig. 
12, which is a side view of the tool c; the lathe-rest d, 
dand the cylinder to be iutned e. In both of these ^gnres 
,the tool is shown in an obliqne position, in the fiti^, ttt 
turned towards the left hand ; and in the other, as h^M 
sloping from the perpendicular ; these compound oblique 
positions are necessary to give the cutting edge /its ink 
situation, in respect to the cylinder to be tamed by it 
The reader will |4ease to observe that is is not the angular 
point of the tool which is here employed, as in the common 
hook-took; but either of the rounded edges of it,/ or jr: 
in the p];esent case, the edge/, as above described, is shown 
in use, and the tool securely and firmly resting u{k)n the 
angular jagged edge below it, on the copper-plate fdmunl 
the top of the rest. Its edg^ should be posited rather 
below than above the centre, of the body to be turned by 
it ; and its operation be made to resemble the cut of tte 
ordinary turning grMer, used by clock-makeirs and oth^r 
experienced mechanics; that is, that the cutting edge/Is 
held obliquely against the cylinder e, and thus produei^ii 
fair shaving or turning, in the manner of the graver, tbk^ 
held in its most favou fable position ; but this tool is greatly 
superior to the graver, in the steadiness with which it 
supports itself upon the top of the rest. We hope thiit 
we have rendered ourselves understood in thii^ fleseripfioik, 
but it really requires a sight of the tool in use to obtain a 
proper idea of its superior exioellence. In order to bring 
the face g into use, it is necessary to reverse the position 
of the tool, that is, to turn it to the right-hand, instead of 
towards the left> as here shown. A very little practice 
witji a tool so formed^ will, we hope, be sufficient to enable 
a workm?in to get into the true mannet of using ili tod 1^ 
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jam prmoQise biniy that his endeayours wiU be well repaid^ 
by the acquisition of a most invaluable tqrning tool. For 
brass the edges are to be made rather /blonter than fer 
.wrought-iron. 

Fig. X3 exhibits an improvement made by Mr. jC^nip 
hell in the socket- of his lathe-rest ; viz, the addition of 
another screw below, by winch he is enabled to bind the 
stem of his rest much more steadily in the socsLet than 
where, as at present, only one screw is employed. 

(To be cotUinued.) . 



XXIX. — On the Culture of the Silk-worm. By John 

Murray, F. i. 5. ^c. fire. 

(Continued from page 126.) 

TilR insect, from which silk is procured, reposes motionless 
for the period of nearly six months, in a minute round body 
called the ovum, or egg. From thence it. springs, under 
the, form of a little elongated animal with eight pairs of 
feet, a caterpillar, or larva. This caterpillar, improperly 
called silk- worm, feeds on the leaves of the mulberry. It 
increases rapidly in size ; so much so, that its skin in six or 
$eyen .days after birth cannot contain the internal organs. 
In its turn, this skin bursts, — and the little insect comes 
forth in a new dress, advancing towards another stage of 
maturity for seven days more. There are altogether, un- 
der this state of being, four distinct changes of skin. — 
When the silk- worm feels that it is about to quit its fifth 
skin, it/ looks out for a secure and retired situation^ and 
there constructs a dormitory, where it-may be safe from 
external contingencies. It then spins its silken web, dis- 
posing it in such a manner as to leave an oval cavity 
within. This ball is called the vocoon. The larva casts 
off its last skin in this abode, to become a being of another 
order, and. altogether different from the appearance it 
had before assumed. In this singular form, in which it 
somewhat resembles a^qhild in swaddling bands, it is 4>al}e4 



140 On the Culture of Silt. 

crysaiis, aurelia, or nytnpha. In twenty days after tlie 
transformation of the larva or caterpillar into the crysaiis 
€fr aurelia, entirely effected within the cavity of the silken 
cocoon, we may perceive, at length, a little insect, plumed 
with white wings, burst from the cocoon. Thb is the 
imago, or winged' state of the animal, cialled phalena, or 
moth — the most perfect state of this strange nucrocosm* 
The moth boon lays eggs: these (about six months after) 
in their turn, again produce lanras. This larva spins the 
cocoon, and the same interesting circle of changes is thus 
repeated. 

Henrietta Rhodes, in a communication to the '* Society 
of arts, manufactures, and conunerce,'' says, that a fibre of 
silk, unwound from the cocoon, extends 4M yards : when 
dry it weighs three grains. One lb. avoirdupois . is equal 
to 535 miles in length, and 47 lbs. would thus encircle the 
globe. The silk, as spun by the insect, is in the form of 
fine threads, or fibres, which vary in colour, from white to 
reddish yellow. It is very elastic, possessing considerable 
steength, and covered with varnish, to which its elasticity 
may be imputed. This varnish being soluble in boiling 
water, but insoluble in alcohol, has somewhat of the nature 
of gum, or perhaps rather of a nature intermediate be- 
tween gum and gelatine. The silk imported from China 
is always white, and apparently of a stronger, tougher, and 
eoarser consistency than that from Bengal, which is yellow. 
The Italian silk is generally yellow. " 
- It seems very stnmge that the cultivation of the silk has 
hitherto been so liinited in Europe, from an abi^urd notion 
that the climate, in particular localities, is unfavourable. 
By Count Dandolo's process, however, we manage the 
treatment with as much, or greater certainty, them we do 
the cultivation of grapes for the market ; and what a cu- 
rious and interesting appendage might not this form to 
the stoves and conservatories in gentlemen's gardens, 
where the artificial heat that serves for the exotic plants, 
would exactly stut the culture of the silk^wonu, and 
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where, toa, a few mulberry trees might be'foreed; in pots* 
OF boxes^ — (See Mr. Knight's observations oni the mulberry 
ia the transactions of the Horticultural Society of London> 
"-Hkmtemporaneous with the evolutiona of the insect to meets 
its in&nt wants, till the open ground, about the 1st of 
June, would furnish a sufficient supply ? The whole pro- 
oesa occupying only 36 or .37 days^ or little more than a 
Bldnth.' There is another consideration deserving particu-. 
kur attention, — ^and that is the probability otnaturalizing' 
the silk-worm, lEind obtaining a hardier brood. Great 
Britain differs not more from France and Italy, than these 
& from the Oriental climes,, whence the silk-^worm first 
sprunig, tod where it is indigenous. The AtunAa Japa- 
Hiro, Corehorus Japanica^ and other congeners, have, in 
this country, been once the inmates of the greenhouse,^ 
but they are now found to. grow luxuriantly in the open 
ground, and in situations the* most exposed. The ^ama 
thing may be said of the Cdmelia, Jnponica*, did their 
expense not preclude the experiment. Be this reasonabla 
qpecidation of naturalization as it nmy, we can introduce 
Ae silk-wonns into an artificial climate, and manage them 
with most complete success. 

At Sion, last summer, I had a good deal of interesting 
eoHversation, on the subject of the silk-worm, with Mens. 
George d'Escher de Berg, Jun.,^ Chateau de Berg, near 
Sohaffhausen on the Rhine. I acknowledge myself much 
indebted to his intelligence and courtesyf. He informed 
me, that the cultivation of the silk-worm was introduced 
with growing success into Oberland, under thetiuspices of 
an Agrarian Society at Zurich, of which he is an honorary 
member. He added, tWer a/id, that they were indebted 
to the north of Italy for the supply of leaves of the mul- 
berry to feed the. insect in ita earliest stage of growths I 

* Even io the case pf the Pine apple^ as Mr. Knight has shown, in the 
Trans. L. Hi S. we have been too profuse of our artificial temperature. 

t M, d'Escher de Berg informed me, that he had made trials with the 
Pkarmium i^utx^ or N^ Zealand Flax, in his garden. 
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ex^>kined to him Cott&t Dandolo'g method of culture; 
wMch he excteedingly admired, and suggested a trial of 
the leaves pr^dsenred ifl dose vesseh to the exckisioii tf 
air— ^b^ powder of tibe dried leayes — and, finally, fbroaif 
a few pots of mulberries by artificial hiBat, or by coveriB^ 
the plants with awnings^ &o. 

The >eggs are at first strewed on shallow trays of papee 
of a' convenient size. Brown * paper , or white laid wdni 
paper is decidedly the best, since that wbieh has imdetgoM 
the destructive proc^ess of bleaching might pzove injurions^ 
if not fatal* Hie mulberry deaves^ (those of die/ whiik 
mulberry are by far preferable), are at first chopped tonaii^ 
and strewed over the trays. The caterpillar is, in ita sch' 
oond, or third stage, &c. transferred to larger and mcae 
commodioiis^ trays, and an increased supply of food givcurf^ 
proportioned to their size. At first, the compartment ill 
nnall, then .thie caterpillar is reimoved to rooms of a larger 
size I lirhile the heat,r at fiiat, about 72 deg. R gradually 
declines to 69 deg. 

The coooons, when intended for silk, are thrown into 
boiling water, to destroy the included nytnjoAa, and theit 
carefully dried by a stove heat, or in an oven. Thoseiiiyr 
tended for the future crop are strewed over a coarse Uhen 
cloth, e:£tended on a table in an unused rck>m. It is stated 
tiiat an obscure or darkened room is best adapted for this 
ptirpose; and the habits' of the family of the PAa/encB seem 
to sanction the conclusion* From each pound of cocoons, 
(male and female), according to the principles stated by 
Count Dandoto, two ounces- of oDa may be obtained ; 
whereas he mentions, as comporting with his knowledge,- 
thiit, from bad managemetit, in many parts of the country, 
not tmfirequently 10, 20, and even 30 Ibi^. of cocoons, htive 
been sacrificed for a single ounce of eggs. When ^e ex" 
tremities of the c<3M^oon remain less abundantly supplied 
with silk, and it is confusedly di^osed, the conceiatled 
njfmpha within may be considered perfect and sound. 

The female nymphs weigh about twice as much as the 
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m^eB, and thus the female, all circumstances being alike, 
i)ught to be larger than the male cocoons. The other 
modes of discrimination are equivocal ot fallacious^ and 
6ven'this test is only to be considered as a general guide 
or approximation to truths One hundred males weigh 
toventeen hundred grains, and one hundred females three 
thousand grains. A proper number of each being selected, 
the cocoons intended for the produodoh of the moths axe 
pbced on the cloth,, (as before mentioned), in a roorn^ the 
toikiperature of which does not exceed 72 degrees F.-^^-a 
Ingber tQmperatur0> though it might cau$e their earlier 
^yplutioo, would ii4^ire their healthiness; and if the.princir' 
pies of the Count are adjiered to, the cocoons* Will, be 
fdways .healthy. StiUnes^ and decreased light will be 
foui^d favourable circumstances. The moths having de- 
ported their eggs on the coarsie.. cloth prepared for thi& 
pu]q[>ose, SQOU die ; the ova adhere by. a gummy matter to 
ikei cloth. The temperature is r^ducefi to about 66 degsv 
F. ; and when the ova, after remainiilg ^ iew days, hav& 
acquired an ash colour, the cloth extended on a frame 
may thus be removed to a cool apartment, where it is. ne- 
cessary they should be preserved dry. The eggs when 
required are easily detached by immersing the cloth iu 
fresh water, which dissolves the mucilage, and they are 
then carefully and properly dned. 

. The pbtainment of the silk from the cocooqs, consists ia 
Qollecting. the various threads^ winding them on reels, 
t^Jcing care that the cocoons severally unwind freely. 
tlMToiigh all their extent In order the more easily to ob-i* 
t|un,tliis end, the cocooi^s are throwii into caldrons con- 
taining water heated to ne£u;ly the pdmt of billing. The 
ve^ious threads are then QoUected together by means' of a 
^hisk fit brush, and are . thus attached to a reel^ passing 
tturpugb plates of steel, &.C. being wound by particular nia« 
chinery attached to a water-wheel. When the water, ia^ 
pure, tmd th0 more it ifi>preserved cleab in the bdlec, :so 
mucb the inore beautifid and abundant ib the pioducty be- 
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cause tke water otherwise becomes discoloured* from tlie 
decomposition of the crysalidse that fall to the bottom.-r- 
Gren^oul of Italy, has invented an apparatus, by means of 
which the water is heated through the medium of steam, 
and the nymphse that fall are collected on a grating of iron 
wire at the bottom of the boilers, which is frequently raised 
for the purpose of removing the husks. By this ingemons 
method much fuel is sayed, one furnace with its boiler 
serving to heat twenty vessels, and from the decrease^ 
temperature the cocoons do not suffer any decomposition 
or change, as is the case in the ordinary way, wherein 
they are immediately e^osed to the direct agency of the 
fire. Another saving might still be effected by this method, 
in the substitution of vessels or cisterns of wood for boilers 
of copper. In the month of August last, at Buffalora, on 
the Milanese frontier, I visited an establishment for un- 
winding the silk. Women were arranged in two rooms, 
opposite each other, and conducted the process. The co- 
coons contained in baskets on one side were thrown by 
handfulls into caldrons of water, kept boiling by charcoal 
fires beneath. Each by a whisk (of peeled birch) collected 
the threads en masse^ the first confused portions were 
rejected, till the threads unwound regularly, freely passing 
over glass- rods to prevent the injuries of friction. The 
first portions are necessarily useless, and are separated by 
the hand: When the* threads came off uniformly, the co- 
coons were raised suspended to the hand by their respective 
threads, and thus handed over to those on the opposite side, 
who, in their turn, threw them into caldrons of water, the 
temperature of which was nearly that of blood heat, and 
more than milk warm — ^thus sustained by a steam-pipe. — 
The water was thus kept clean, and the silk preserved pure 
i^unsoiled. From these the threads were finally wound. 
The proprietor informed me that this establishntent cost 
60,000 francs. 

' Those cocoons that are white, or of a very light yellow, 
are esteemed the best. The cocoons are r^uired to be- 
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kept in boiluig^ water about three hours, (steam,! should 
think, by far the safest mode, and decomposition would be 
jareTcnted), to kill the nymphae within. The leaves of the 
white mulberry are preferred, and will cost on an average 
about two soldi the libra grosso. 

The young mulberries in Pied^lont are generally de- 
fended by a rope of straw or hay twisted round the stem. 

AtNovara, I was informed that sometimes nearly 100 Ibjj. 
gC cocoons were obtained from the ounce of ova, and .tha,t 
'this season proved favourable. There, the leaves cost 
'about 1 soldo per lb. 

At Varese, one ounce of ova was computed to yield 
•from 45 to 60 lbs. of cocoons — 6 lbs. of cocoous were esti- 
mated to produce 1 lb. of silk. One pound of silk thus 
obtained was stated to be worth 24 lire Milanese. — In 
one instance, I paid a franc for what weighed, on the 7th 
. November, 46 grains, and another portion, which cost a 
franc and half, at Varese, weighed 175 grains. The ova 
seemed good, being mostly of an ash colour, and but few, 
.comparatively,, yellow gr.ains. . Four grains weight of 
mixed. a§h and yellow ov^ I ascertained contained 386 
ova. One hundred ash, or impregnated ova, weighed ,8 
grains ; one hundred yellowish or unimpregnated .ova 
weighed .7 grains : so that each grain containing about 
100^ there will be in an ounce Troy about 48,000 ova. 

On inquiry at Milan, on 6th of August,.! was told that 
silk was dearer this year than last, owing to the chilling 
winds from the Alps, and wet; in the early part of the 
season. Last year, the raw silk cost 45 francs — the pre- 
seqt year, it was valued at from 50 to 65 lire , Milanese 
per lb. of 28 ounces. The white is always mqst esteemed. 
At Yicenza, much silk is cultivated, and besides its intror 
duction into Swisserland, I was told, that Hungary, &c. 
now boasted of the advantage. Almost all the silk culti- 
vated in the Lombardo- Venetian kingdom is sent to France 
to be manufactured! ! . 

When at Baveno, on the Lago Majiore, I was informed 
Tech. Rep. Vol. IX. L 
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by tbe landlord of the inn where we resided, that he raised 
this season about 400 lbs. of cocoons, and that the. year 
was a i^ood one. They feed the silk- worm here also. on 
the leaves of the white mulberry, which cost from 1 to 2 
soldi per lb. grosso. Females, at this place, are in the 
habit of wearing the ova, for 2 or 3 days, wrapped up in 
cloth, next the skin. The ova here were estimated at 19 
francs per ounce, and each ounce calculated to produce 
about 100 lb. (libra grosso di Milano). Almost every poqr 
family rears the silk- worm ; and on how magnificent a scalf 
could they not be reared in the Isola Bella, where th? 
artificial temperature is introduced on so extensive a scale, 
and where the luxuriance of exotic vegetation vies w^ 
that of tropical regions ? 



XXX^— ^On Etching and CliBqniHg Alabaster. ,By Mr. 

Hbnby Moors'^. 

8IR, Green Hill, Derby, March 16, 1885. 

I SBND you an alabaster vase, ornamented by a process 
which I discovered some time ago, and by whioh process 
soiled alabaster sculptures may also be completely cleaned, 
and rendered equal to new. I beg you to lay the article 
before the Society for the encouragement of Arts, Manu- 
factures and Commerce^ together with the annexed ac- 
count of the process by which the ornament is efiected. 

I am, sir, &c. &c. &c. 

A. AlMN, Etq. SeerUary^ *c«J-c. HeXRY MooRE. 



Taking advantage of the well-known fact that gypsum, 
or alabaster, or sulphate of lime, (for these are only three 
names for the same thing), is perfectly soluble in 500 
parts of cold watw, Mr. Moore has adopted the following 
process* 

• Prom Vol. XLIII. of the transactions of the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce. The Society Toted its large 
silTer medal to Mr. Moore, for his invention. 
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' He covers the ornament^ and all those parts that are not 
to be corroded, with a composition that will resist water; 
Wax, dissolved in spirits of turpentine, and tnixed with white 
lead, may be used with a camel-hair pencil ; or turpentine 
Tarnish, with a little animal oil and white lead, and will be 
found to work more freely than the wax. Spirits of turpen- 
tine must be used in pencilling with these compositions. The 
use of animal oil is to prevent the varnish from becoming 
Very hard, which would render its removal, after corro- 
sion^ extremely difficult. The ornament, and other parts 
which are intended to be preserved, being complete^ (co- 
vered with the composition, it -is suffered to remain a few 
hours to dry. The article is then put into a yesael of rlun 
water, in which it must remain 48 hours, or longer, accord- 
ing as the ornament may be required to have more or less 
relief. When the corrosion is completed, the varnish ot 
wax must be removed with spirits of turpentine, which may 
be applied with a bit of sponge, and then be wiped off with 
soft rags. 

The article, being made quite clean, is now rubb^4 o"^^' 
^th a soft brush, dipped into finely-powdered plaster of 
Paris, and is ^plied in the dry state. This powder fiUs 
the pores of the corroded parts, giving a certain degree of 
opacity, similar to that which is left firom the tooU of the 
sculptor. It forms a gpod ground that contrasts well with 
the ornament, ^d makes it appear with greater advantage 
than if left merely in tiie corroded state. 

The alabaster of whioh the vase is m^e. was propi^red: 
firpm a quarry at Chellaston, about four milqs from Derby. 

To clean Alabaster Sculptures, 

Spots of grease are first to be removed widi spirit of 
turpentine; the article is then inmiersedin water^ whera 
it is suffered to remain about ten minutes, or, perhaps, a 
little longer, if the thing be very dirty v it is then rubbed 
over with a painter^s brush, suffered to dry, and theti trea;ted 
with plaster of Paris is above, when the article will h% 

l2 
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found perfectly cleaa, as if just from the hands of the 

sculptor* 

, A piece of sculpture that would take several days to 

clean by the usual way; with fish skin and Dutch rushes^ 

is> by this process^ completed in half in hour. 



XXXI. — On the Management of Hot-house Flues, so 
' as to ieep^up a nearly equal Temperature during the 
Night. By the Rev. George SwAYNE, Correspond- 
ing Member of the London Horticultural Society*. 
With suggestions for the adoption of a similar Practice 
in the Warming of Stoves for Hatching SiUt-v^orms, hy 
the Editor. 

DEAR SIR, Dj/rham, Jan. 14, 1825. 

As often as I cast my eyes on the following admonitionsf 
of my Gardening Directory;!:, viz. " His last examination 
of the furnace for the evening should not be earlier than 
ten o'clock," — " He ought to be again at the fire within 
i^ven hours of the leaving it," — ** Attend punctually to 
the furnace in the afternoon, late at night, and timely in 
the morning. Between five and nine in the forenoon, 
never let the course of fire-heat relax," — I feel pity for 
those among the successors to the primitive employment 
6f OUT first parents, who have to attend to the modem 
refiiiements^ now very generally attached to that employ, 
namely, the forcing department, and the culture of exotics. 
Whilst the rest of the servants of an establishment are 
Qstially enjoying themselves before a comfortable fire, at 

♦ Prom Vol. VI. Part 11. of the Society's Transactions. 

+ These admonitions refer to the method of heating stoves bj flues; but 
ihfit of heatii^ by tteam is not less subject to the inconvenience of night at- 
tendance, as I understand from a letter of Mr. James Dodds, (Vol. 111. of 
ike Ck^donian H. 8.*» Memoirs, page 124), addressed to Mr. Hay, the con- 
triver of his apparatus, wherein he tells him, that, in order to keep up the 
heaf of the house to sixty degrees he made up the fire under the boiler at 10. 
o'clock at night, and 6 o'clock in the morning ; the substitution, therefore, for 
the fprm^er, however^ preferable in other respects, would not less break in, 
upon the gardener ^s refst by night. 
^;( ^' AbbrCr6mbib*8 Practical Gardener," by Mean, pages 612 and 13. 
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some of the above periods, and in their warm beds at 
others, the poor gardener is obliged to encounter the piti- 
less pelting of rain, snow, or hail, the cold pulses of the 
frosty air, or the piercing shafts of the northerly blasts, 
in regularly pacing to and from his furnace, (in many 
cases, no doubt, at a considerable distance from his lodg- 
ings), without the allowance of a single intermission during 
the tedious winter. 

But surely these matters may be managed otherwise ; 
the common baking-oven, after fuel has been burning 
therein' about two hours, when the fire is removed, 
and the door closed, retains a high degree of heat for 
twenty or thirty hours*! Although in the mean time, it 
had been somewhat cooled, by the evaporation from the 
bread in bakings as well as by the door standing open, 
whilst the same was being withdrawn: and although, (as 
in my case), the door be of iron, which, from its known 
conducting quality, rapidly transmits the heat into the 
atmosphere in contact with it. Why then do we not adopf: 
tlie ovenia^n principle, (to borrow Mr. Jeremy Bentham's 
Hcense), in our stoves and hot-houses, and by closing up 
the frimaces and flues, after they have been properly 
heated, at an early hour in the evening, and re-opening 
them, and re-kindling the fire at an hour not inconvenient 
in the morning, at once spare the gardener's rest and the 
master's coal-heap ? But this closure, in order to be efifec- 
five, must^ I conceive, be air-tight, or nearly so; and 
therefore cannot be made with due effect by means of the 
common iron furnace doors ; not even by the double doors 
with registers, now, I believe, pretty generally in use; 
Nor will iron slides, (or dampers, as they are commonly 
termed), be more efficient ; for neither of these can be mad6 
to shut so close, but that air will pass through or around 

• • • * • 

* Id attempting^ to measure the heat of my oven, on the morning after it 
had been heated in the middle of the preceding day, by placing therein a 
brewing thermometer, in the tube of which the mercury had the power of 
rising no higher than two hundred and ten degrees; the bulb, in a short time, 
borst. The heat, therefore, I think, must have exceeded that point. Having 
been so unfortunate, I did not make any further attempt. 



150 Onthg MoHagermnt of Hot^hou$e Flues. 

them. And however well fitted we may suppose them to 
be at first, they will not (from the rough usage, as well 
as the alternate contoiction and expansion, to which they 
are exposed in that situation), long continue so, but will 
soon become loose, and have vacuities around them. Ajid 
whenever there is an aperture, even if that aperture be, 
QQ the top of the chimney, a stream of cold air will con- 
tinually descend on one side, whilst the warm is ascending 
on the other, till the flues, and the body of air contained 
therein, become of equal temperature with the superin- 
cumbent atmosphere. Some other contrivance, then^ 
becomes necessary for this purpose, which, by common 
ingenuity will,. in most cases, be found of difficult acoomr 
plishment. 

I am possessed of a small experimental stove^ I may 
call it a '.diminntive one, and that this epithet is not 
^appropriate, I think you will allow, when I state, its 
dimensions to be only twelve feet nine inches in lengthi 
)^y somewhat less than ten feet in width, inside measure, 
In the ma];iagement of this little stove, during the last 
)vinter, (the first of my possession of it), yielding to th^ 
prejudices, of my gardening servant, I suffered him to follow 
tixe directions of his books, a^ well as the example of his 
]|>^pther practitioners in the neighbourhood, by making up 
§ large fire in the furnace, just before bed time, then 
damping it down, as it is termed, with ashes on the top, 
and levying the door more or less open, according to the 
motion of the air, or otherwise the draught of the furnace. 
Ill the morning the fire was sometimes just alive, so as tp 
rekindle on being stirred, but more frequently it was 
wholly ex^tinguished. But whether it was i;» or aut^. the 
Jbem^eratuce of the house was the same, and always very 
}qWa^ accordance with that without doors. However, by 
other attentions, I contrived to keep the frost out, and to 
preserve a few pine plants, with a tolerably healthy ap- 
jpearanpe, through the winter. 

But I was so veiy much dissatisfied with the furnace 
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management, that I resolved, if I should live to see an- 
other winter, to pnt in execution the ovenian plan ; which 
^resolution, the perusal of Mr. Atkinson's paper on the 
management of furnaces"^, in the mean time, tended in no 
small degree to confirm. Accordingly, in the month of 
September, I began to prepare for this new scheme of 
reform. First, I had the wall around the opening of the 
fnmace and ash- hole, which had been left in a rough state, 
made plain and level with plaister. Next, I had to pre- 
pare a door for this opening, which would shut close, dnd 
at the same time resist the heat ; being averse to the use 
6f iron for this purpose, on account of its. heat-con- 
ducting quality, I obtained from Bristol a large Welsh 
slate, sufficient to cover the whole. This slate was squared, 
fitted, and "framed with good red deal, in the m'l^nner of a 
(Cyphering slate, but more substantially. The iniside of the 
frame, (that which, when appplied as a door, was to press 
against the wall), was lined all round with thick 6loth list. 
It was tlen slung in a pulley just over the 'fire-place, and 
balanced with a weight. In this state it was moveabU 
i^p and down with the least exertion, and when drawn up 
was 6ut of harm's Way. When let down, it was pressed 
close to the wall by means of a bar, and then covered the 
whole of the furnace, and ash-hole beneath, air-tight . 
*^ I'he next thing was, to secure the other extriemity — ^the 
Chimney, which being topped with a chimney-pan, I had 
only to get a moveable cover to fit the latter. Here I could 
not, on account of the exposure to the weather, well dis- 
pense with the use of some metal, and therefore had an 
iron cap made for the pan, with a loop on its summit ; a 
standard, of the same metal, was fixed in a stone beneath, 
on the top of which a crbss-bar traversed on an axis, (in 
Ae m[anner of a weighing beam), with a hook on one end, 
on which the cap was hung. From the other end, which 
W^ nearly balanced by a leaden weight, a wire was ap- 

. * Horticttltoral Transactioni, Vol. Y. wge 467; and Technical Reposh 
toiir, Vol. Vtll. page 37. 
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pended, which reached to the fire-place, in the shed, by 
means of which the cover was moveable on and oflF at 
pleasure. To render this cover air-tight, as well as to 
pbviate the conducting quality of the iron, it was lined 
•witk thick woollen cloth. 

The management of this machinery is as follows: to- 
>Fards the evening, i. e. between seven and eight o'clock, 
the fire (not a large one) is made to burn briskly for about 
half an hour, when it has burnt clear, the slate is drawn 
down, and fixed to its place with the bar ; in a few seconds 
the cover is let down on the top of the chimney ; in this 
state they are both suffered to remain till eight o'clock the 
next morning, at which time the slate is drawn up to its^ 
{Jape over the furnace ; the ashes stirred out from amongst 
fhe cinders (or rather the charred coab) left in the grate 
over, night, which should be done with a wooden stick, for 
the better preservation of the iron-work, and the ash-hole 
beneath cleansed of its contents. Then, and not before, 
for a reason to be mentioned presently, the cover is drawn 
up from the top of the chimney, and the fire is lighted. 
The fire is. continued burning till eleven o'clock, (three 
nours), when the flue and furnace are closed again, till, 
about four o'clock in the afternoon. They are then re- 
opened, the fire kindled, and kept in active combustion 
till about eight o'clock. By this management the fire is 
%ri dction less than one- third of the twenty-four hours; 
consequently, two-thirds of the fuel, which would be ne- 
cessarily expended in keeping the fire burning the whole 
of that period, are saved, as well as all night attendance, 
rendered unnecessary ! 

But there is another troublesome operation, besides the 
night attendance, which this plan, if it does not entirely 
prevent, renders of much less frequent occurrence ; and 
that is, the cleaning of the flues. As two-thirds less fuel 
are consumed, the soot produced is of course diminished, 
in the same proportion. But it is not the soot only, or 
principally, that choaks the flues, but the ashes which are 
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A^arried ioto them by the current of air whenever the fure 
is stirred, or the ash-hole emptied. These ashes collect in 
heaps, the heaviest of them just below the throat of the 
•flue, and the lighter at the different angles. To prevent 
which, whenever the fire is stirred, or the ash-hole cleaned 
put,. the cap should be previously let down on the chimney 
top for the moment. This instantly causes a recoil of the 
.current of air^ wich blows out of the mouth of the furnace 
those ashes which would otherwise have been carried in, 
and have lodged in the flues. As soon as the dust raised 
by stirring the fire, &c. has subsided, the cap is to be 
drawn up again. 

.. By the aid of this simple apparatus thus regulated, I 
iiave been enabled to keep up, in my little stove, through 
this winter, hitherto, a higher, more equable, and regular 
temperature, and with much less trouble and expense* 
than I could do in the last, when the furnace was supposed 
to be continually in action. At no time since last September 
has the fire been lighted before eight o'clock in the morn- 
ing, or continued after eight in the evening. Nor is it my, 
intention to alter this regulation, although the weather 
should become much colder than it has hitherto beenf . 
The glazed roof of my stove is not puttied, atid there is no 
tan in the pit, only a few common leaves on the top of it to 
the depth of the bottom of the pots, the latter resting on a 
foundation of drift-sand and coal-ashes. 

It may deserve to be noticed, that in a few minutes 
after the current of air has been excluded from the flue 
in the evening, -the thermometer suspended in the middle 
of the house begins to rise, and continues to do so from 

' * On my present plan, a quarter of a hundred weight of small coal, suflices 
for the consumption of the furnace during twenty-four hours, as I have ascer- 
tained, by weighing the quantity used in that space of time. The cost of 
which, estimated according to the price of that article, as stated by the 
President, Thomas Andrew Knight, Esq. in his paper, on the mott econo- 
mical method of emploi/ing fuel, cj-c. (Hort, Trans, Vol. IV. page 156), 
•liKnnits to no more than l^d. : but I rather think it costs me about double 
that sum. 

t The thermometer out of doors, one morning, was at 4 degrtes below 
fireexing. 
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twenty to thirty minutes, during which time it rises from 
one to three degrees; after which, it becomes stationary for 
some time, and then gradually subsides, about one degree 
in an hour, till the morning. When I leave the stove at 
eight o'clock in the evening, it usually stands at from 65 
to 70 degrees : in the morning, at the same hour, I com- 
monly find it from 55 to 60 degrees. Another good effect 
of the exclusion of the air from the flue is, that tite latter 
very soon afterwards becomes nearly of an equal tempe- 
rature throttghoui, which is not the case whilst the air is 
pas^ng through it. 

An objection may possibly be made to the trouble of 60 
many kindlings of thie fire (twi^e a day) ; but if there be a 
provision made, and kept at hand, of materials proper for 
tins purpoi^e, such as a tindet-box, or ^phosphorus 1)otl3^> 
inatches, ai^d some small fiaggots^ of -a proper size fortfats 
fttmace, each made of a handful of dry sticks, with a 'few 
sliavings or -dry straw bound up with them, I presume tWi 
obj^tion 'm411 b^ (considered to have very little weight ; for 
theehe^red coistls left in the grate at closing up, being 
warm, as well 4s dry, presently take fire, from the appli*' 
cation of a very small quantity of ignited matter. The 
flue likewise being warm, a quick draught ensues, and 
hiovps up the fire in an instant. In stoves situated at 
lU) greater dil^tance than SO or 60 yards from the dwelling 
house, the furnaces may be lighted, (as mine constantly is), 
by a shovel-full of live coals, taken from the bottom of the 
kitchen grate, without either wood or straw. 

Very serious injury lis frequently occasioned in stoves 
and hot-bou^, by the flues getting overheated, from the 
wind unexpectedly rising high in the night, and accele- 
rating the draught of the furnace, when no one is at hand 
to regulate it ; or from the ^oot taking fire when the flues 
have been neglected to be cleaned in time. Under the 
above system, all accidents of this kind are effectually 
prevented from happening in the night. And should the 
soot take fire at any time by day, it may be presently egi^ 
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tiagiiisbed by first taking the fire from the furnace gr^te, 
and a^i^ excluding the air^ as above deseribed. 

I remain, &c. 

. To Joseph Sabinb Esq., Secretary/, GboR^G^ SwAYNB, 



Suggestions on the employment of the above practice, in 
warming Stoves for Jiatching Silk-worms. By the 
Editor. 

• • ■ • ■ * 

/We kBOw not whether the Rev. Mr. Swayne, who. has. 
^tteii so ^Uy on the culture of sUk in this country*,, has 
tboqght 1^ ftpplying. this excellent practice ta the heating 
a£ siav^' fbr breeding silk- worms, which is now in such 
genei^ use in^ Italy. It seems peculiarly adapted to this, 
parpofse, fmd the frange of temperature be mentions is the 
proper ^e for batching and bringing the worms to perfec- 
tian. lisgreat economy must also particularly recommend 
it rin af iii^mi&cture wbere we have to compete with foregigner». 
uoder «i|eb a v^i ^disparity in po^tef mages; and the 
Utde jtroiible it is attended with, aad the great cleanliness 
of the stofv^a/ mnst be additional oiroumstaoces its favour.. 

'• •• ' "J . ■ .... • ■■-.'•.• - 
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i rSteeUfor the Damfiscus Gun-harrdsandSfDordrhlades. 

J^y Capt. ])IxCHA£ii Edward Bagnolo ofPombayf. 

• 9 « 

' DEAR^ SIR, 7; High Row, Knlghifbridge, Marcki, 1825. 

Having obtained, through the ^medium of my brolheir,- 
Capt. 'Michael Edward Bagnold, of Bombay, flie]^ces»es- 
used in manufacturing gun-barirels and sword-blades at 
pamas^cus, with the peculiar method of tempering weapons 
used by the natives of India, I shall be happiy to commu- 
nicate the same to the ptiblic, through the medium df the 
Society, if thought worthy of its notice. 

♦ See Vol. VII. of the Technical Repotitorv, pages 245 and 288. 
t From Vol. XLIII. of the TransaetioM ofthe Soticty for the •noMirlige- 
muti of Arts, Maaufaetares, and Oomueroe. 
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I possess several barrels, made in my brother's presenee, 
by a Damascus workman; which, with specimens of the 
work in different branches, I shall be happy to lay before 
the committee of Mechanics*. 

I am, sir, &c. &c. &c. 

A. AiKiv, Esq. Secretary, i^c. X. M. BaGNOLD. 

On the Damascus Gun-harreh. 

The gun-barrels made at Bombay, in imitation of Da- 
mascus, so much valued by the Orientals for the beauty of 
their twist, are manufactured of iron hoops, obtained 
from European casts, mostly British. The more these 
hoops are corroded with rust, they are proportionably ac- 
ceptable to the workman : should there be any deficiency; 
of this necessary oxydation, they are regularly exposed to 
moisture, until they are sufficiently prepared for welding*. 
Being cut into lengths of about twelve inches, they are 
formed into a pile, an inch or an inch and a half high, 
laying the edges straight, so as not to overlap each other: 
a longer piece ii^ then so fitted as to return over each end, 
and hold the whole together in the fire. This pile is then 
heated to a welding heat, and drawn out into a bar of 
about one inch wide, and one-third of an inch thick ; it is 
then doubled up in three or more lengths, and again weld- 
ed and drawn out as before : and this operation is repeated 
generally to the third or fourth time, according to the 
degree of fineness of twist required. The bar is then to 
be heated about a third of its length at a time, and being 
struck on the edge, is flattened the contrary way to that 
of the stratification. This part of the operation brings the 
wire or vein putwards upon the strap. The barrel is then 
forged in the usual way, but much more jumpingf is used 
than in the English method, in order to render the twist 
finer. The most careful workmen always make a practice 
oi covering the part exposed to the fire with a lute, com- 

• •These are in the Society's Repository, 

t Or uptetting endways, by striking the barrel against the side of the 
anvil, nvhilst it is of a welding heat, — ^Editor. 
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posed of mud, clay, and the dung of cows or horses, in order 
to guard against any unnecessary oxydation of the metal. 
When the barrel is completed, the twist is raised, by laying 
the barrel, from one to five days, either in vinegar, or a 
solution of the sulphate of iron, until the twist is raised; 
this process is called the ivire twist. 

To produce the curl, the bars or straps are drawn into 
bars about three quarters of an inch square, and twisted, 
some to the right, and others to the left-hand ; one of each 
sort are then welded together, doubled up and drawn out, 
as before described ; and, according to the skill and expe- 
rience of the workman, any intricacy of twist is produced 
by this drawing out, doubling, and twisting. 

Sometimes, to save trouble, and economise the iron thus 
prepared, the artist will rough file an English barrel, weld 
a strap of Damascus iron spirally round it, or several straps 
are laid longitudinally along it, and welded on. A native 
artist never works with pit-coal, under any consideration: 
charcoal from light wood forms his only fuel. 

On the Damascus Sword-blades. 

In making the sword-blades, there are several methods 
used ; some workmen make a pile of alternate layers of 
softer and harder cast-steel, with powdered cast-iron mixed 
with borax, sprinkled between each layer*. These are 
drawn out to one third more than the length of the in- 
tended blade, doubled up, heated, twisted, and reforged 
several times ; the twist is brought out in the same way 
as that in the gun-barrels, namely, by the use of vinegar, 
or a solution of sulphate of iron. 

Some sword-blades are forged out of two broad plates 
of steel, thus prepared, with a narrow plate of good iron 
welded between them, toward the back, and thus leaving 
solid steel for the edge of a considerable depth. 

*The soldering steel or iron viith cast-iron and borax, and welding after' 
wards^ thus seems to be an Eastern practice ! See our articles *^ On solder" 
ingthin sheet-iron with cast-iron,'* Vol. IV. pages 21 and 233. — ^Editor. 
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Others prefer to make th^n of one plate of steel, with 
a lamina of iron on each side of it, to ^ve it strength and 
toughness'*'. 

Swords of this description were tempered in my bro- 
ther's presence, in the following compound ; and, as h^ 
states, with considerable effect* 

The Hardening Composition. 

The blade was covered with a paste, formed of equal 
parts) of barilla, powdered egg-shells, borax, common salt, 
and crude soda, heated to a moderate red-heat; ' and just 
as the red was changing to a black heat, quenched in 
spring-water. 

From the information of the workman, it appears that 
Damascus obtains all its steel from the upper part of the 
'Deccan, where it is caSed fonlode hind, or Indian steel; 
of which there are great quantities, but little or no demand 
foriti The Damasqve (or joar) is natural to this steel; 
and the veins in it are raised by immersing the blades in 
acid solution. 



XXXIII. — On the superior advantages of employing a 
soft and gentle blast from the Bellows of Smiths* Forges 
in certain cases, over the sharp blast produced in the 
ordinary manner of employing them. By DuNCAN 
Campbfll, Esq.f 
Mr. Campbell is enabled to perform many of the most 
delicate and difficult operations in smithery, and in parti- 
cular to weld two pieces of tolerably hard cast steel together, 
a thing held to be scarcely possible, by this improvement. 

He employs a small pair of smiths' bellows, viz. only 
eighteen inches in breadth, and instead of overloading 

* We hare found one of these celebrated blades to be composed of plain 
and hard Heel or toootz in the middle, to form the edge : iron at the back, 
and the mixture of Teined steel on both sides, to gire it strength^ toughness^ 
and beauty, — ^Editor. 

f See our article on Turning^tools,' page 136. 
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UjhW iipper board with weiiglits, a& usoal^ in some cases he 
MttikoUu removes much cf their own weight, by counter*- 
balancing weights. 

Ja commencing to heat a mass of iron, Mr. Campbell 
i^leied loads his bellows with weights^ but, as the mass be-^ 
comes, heated, and especially when it approaches towards 
a welding heat, he gradually removes them; and, at length, 
hangps them upon a hook, attached ta a line, passing over 
a pulley, and affixed to the hinder part of the upper board, 
so as to take off the greater part of its weight. He can 
Ibus keep a mass of iroit in a continued heat as long- as he 
pleases, and cause the heat to penetrate to the interior ef 
«h0 mass ^thout burning away its exterior, or oxyding it, 
by the force of the blast, as usuah We have thus seen 
him bring a mass of iron, two inches square, and seven or 
^ight inches long, to a welding heat, without the use of 
sand,, to defend its outward parts in the fire ; and to con- 
tinue it in that state for a considerable length of time. ^ 

Mr. Campbell also uses a wider aperture to his bellows 
and tuyere than is usual ; his tuyere is an inch in diameter, 
and widens towards the forge fire, and it thus diffuses the 
blast more uniformly than in common. 

He assures us, and we do not doubt the fact, that he 
can lay two peices of cast-steel, properly shaped, under the 
hammer for welding, as usual, upon each other, in his 
forge fire; and, by regulating and tempering his blast, 
cause them to sweat, fuse, and finally unite together, with- 
out hammering ! 

Mr. Campbell so manages his bellows-handle, by a repe- 
tition of short and quick strokes, that towards the end of 
a heat he does not ever cause the upper hoop of the 
bellows to rise, and add its weight to increase the force of 
the blast. It is also his intention to add a' gasometer to 
his bellows, to equalize the blast, and thus avoid t&ose 
little irregularities which at present he unavoidably ex- 
periences. 

We must own, that in all our experience we have never 
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tlielttliey«uid reversing its motion continually, as in copyii^ 
schrews from other screws affixed upon the sliding or pump- 
ing mandrel of the lathe, the latlie here is a common one, 
and continues to revolve, and the guide and screw-tool 
only need to be shifted, as above described. 



XXXVI. — On Climate, with regard to Horticulture. 
J?y John Frbdbric Daniell, Esg. F.R.S. ftc* 

TtiE following observations were committed to paper, and 
s«rt>mitted to the consideration of the Horticultural Society, 
at the particular request of their secretary. The author 
would scarcely have thought them novel or important 
enough for such a destination, but he defers to his judg- 
ment, and shall at all events have had tiie pleasure of 
complying with his wishes. 

Horticulture differs from agriculture in one very ma- 
t€»rial respect. The latter has for its object the fertilization 
of the soil by manures, and the different processes of cul- 
* tivationj iu the manner best adapted to the peculiarities of 
atiy given climate, it concerns itself only with the growth 
and nourishment of such plants as are indigenous, or, by 
a long course of treatment, have become inured to the 
vicisintudes of weather incidental to a particular latitude. 
The forAser occupies a much wider field of research; it 
not (mly seeks to be conversant mth the constitution of 
soils, but, as it aspires to the preservation and propagation 
of exotic veget^ition, it necessarily embraces the consi- 
deration -of varieties of climate: and it labours by art to 
altaiittilate the confined space of its operations to that con- 
stitutiom of atmosphere which is most congenial to its 
charge, or to protect them at different periods of their 
growth from sudden changes of weather, which would be 
detrimental to their health. Experience has anticipated 
theoretical knowledge, in suggesting various artifices, by 
wUeh ijiese ends may be effected ; a connected view of 

*¥rallv Vdl. Vl. c/Pl^ TransActioDs oT the London Horticulturai Society. 
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"Which' has Dever, I believe, been attempted, but may prove 
to be not without interest and utility. The suggestions of 
' experience, may, probably, enlarge the conclusions of 
theolry ; while it is not impossible that the improved state 
of the latter may be found to furnish some assistance to 
the former. 

The science of horticulture, with regard to cliinate, will 
be* best considered in two divisions : the first comprises 
the methods of mitigating the extremes, or exalting the 
energies, of the natural climate in the open air: the 
second embraces the more difBcult means of composing 
and maintaining a confined atmosphere, whose properties 
may assimilate with those of the natural atmosphere in 
intertropical latitudes. I shall commence my observations 
with the former. 

The basis of the atmosphere has been proved to be of 
the same chemical composition in all regions of the globe. 
AH the varieties of climate will therefore be found to de- 
pend upon the modifications impressed upon it byli^ht, 
heat, and moisture ; and over these art has obtained, even 
in the open air, a greater influence than at first sight would 
appear to be possible. By judicious management, the 
climate of our gardens is rendered congenial to the lux- 
urious productions of more favoured regions ; tmd flowers 
and fruits, from the confines of the tropics, flourishing in 
the open air, daily prove the triumphs of knol{rledge and 
industry. 

For the. complete understanding of the ^subject in all its 
bearings> and to enable us to derive all the practical ad- 
vantages which such an understanding 'Would certainly 
afford, it would be necessary to have a fuU knowledge x)f 
Ae peculiarities of climate of every region of the earth ; 
a knowledge ^hich weiaretreryiiar.&om' yet possessing, 
but to which rapid advances are daily making. But, above 
all, it seemsneoessarylhat we should understand the- at- 
mospheric variations of our own situation. These^ tboi|gb 
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theltthey tuidreversiogits motion contmnally, as in copying 
schrews'fixm other screws affixed upon the sliding or pump- 
ixkg knatidrel of the lathe, the latlie here is a common one, 
and continues to revolve, and the guide and screw-tool 
only need to be shifted, as above described. 



XXXVI.— <-On Climate, with regard to Horticulture. 
J?y John Frbdbric Daniell, Esg. F,R.S. ftc* 

TttE following observations were committed to paper, and 
svAmitted to the consideration of the Horticultural Society, 
at the particular request of their secretary. The author 
would scarcely have thought them novel or important 
enough for such a destination, but he defers to his judg- 
ment, and shall at all events have had the pleasure of 
complying with his wishes. 

Horticulture differs from agriculture in one very ma- 
ternal respect. The latter has for its object the fertilization 
of the soil by manures, and the different processes of cul- 
'tlvatibni in the manner best adapted to the peculiarities of 
atiy given climate, it concerns itself only with the growth 
and nourishment of such plants as are indigenous, or, by 
a long course of treatment, have become inured to the 
vicisintudes of weather incidental to a particular latitude. 
The forteer occupies a much wider field of research ; it 
not it^ly seeks to be conversant mth the constitution of 
soik^ but, as it aspires to the preservation and propagation 
of exotic vegetation, it necessarily embraces the consi^- 
deration t)f varieties of climiate : and it labours by art 'to 
a^iinilate iliecoiifined space of its operations to that con- 
stitutiM of atmosphere which is most cot^enial to its 
charge, or to protect them at different periods of their 
growth from sudden changes of weather, which would be 
detrimental to their health. Experience has anticipated 
theoretical knowledge, in suggesting various artifices, by 
wUeh ijiese ends may be effected ; a connected view of 

^I^Killv Vdl. ^Ldtibt TransiiclioDs </r the London Horticulturai Society. 
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^ich'has never, I believe, been attempted, but may prove 
to be not without interest and utility. The suggestions of 
experience, may, probably, enlarge the conclusions of 
theolry ; while it is not impossible that the improved state 
of the latter may be found to furnish some assistance to 
the former. 

The science of horticulture, with regard to climate, will 
be' best considered in two divisions : the first comprises 
the methods of mitigating the extremes, or exalting the 
energies, of the natural climate in the open air: the 
second embraces the more difBcult means of composing 
and maintaining a confined atmosphere, whose properties 
may assimilate with those of the natural atmosphere in 
intertropical latitudes. I shall commence my observations 
with the former. 

The basis of the atmosphere has been proved to be of 
the same chemical composition in all regions of the globe. 
'All the varieties of climate will therefore be found to de- 
pend upon the modifications impressed upon it byli^bt^ 
heat, and moisture ; and over these art has obtained, even 
in the open air, a greater influence than at first sight would 
appear to be possible. By judicious management, the 
climate of our gardens is rendered congenial to the lux- 
urious productions of more favoured regions ; tmd flowers 
and fruits^ from the confines of the tropics, flourishing in 
the open air, daily prove the triumphs of knotirledge and 
mdustiy. 

For the 'Complete undcwstanding of the ^subject in all its 
bearings> and to enable us to derive all the practical ad- 
vantages which such an understanding <would certainly 
afford, it would be necessary to have a fuU knowledge x)f 
die peculiarities of climate of every region of the earth; 
a knowledge 'cwhich we:are' trery fiar.from>,yet possessing* 
but to which rapid advances are daily making. But, above 
all* it seems necessary 'thatwe^should understand the at- 
mospheric variations of our own situation. These^ tboijgfa 
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not constitutiDg the greatest range with which we are 
acquainted, are great, and oftentimes sudden. The range 
of the thermometer in the shade is from 0^ to 90^ of 
Fahrenheit's scale; but under favourable circumstances 
the heat of the sun's rays reaches 135^; the changes of 
moisture extend from 1,000, or saturation, to 389*. Now 
the great object of the horticulturist is to stretch, as it 
were^ his climate to the south, where these extremes of 
drought and cold never occur; and not only to guard 
against the injurious effects of the ultimate severity of the 
weather, but to ward off the sudden changes which are 
liable to recur in the different seasons of the year. To 
enable us to understand the methods of effecting this end, 
it will be necessary to consider the means by which these 
changes are brought about in the general course of na- 
ture. The principal of these will be found to be, wind 
and radiation. 

The amount of evaporation from the soil, and of exhala- 
tion from the foliage of the vegetable kindgdom, depends 
upon two circumstances, the saturation of the air with 
moisture, and the velocity of its motion. They are in 
inverse proportion to the former, and in direct proportion 
to the latter. 

When the air is dry, vapour ascends in it with great 
rapidity from every surface capable of affording it ; and 
the energy of this action is greatly promoted by wind, which 

* The dew-point, (a term which will often occur in the course of this paper)^ 
is the degree of temperature at which the moisture of the atmosphere would 
b^B to precipitate, and may readily be ascertained at all seasons by means 
of the hygrometer. The natural scale of the hygrometer, is included between 
the points of perfect dryness and perfect moisture ; the latter, of course, being 
that state of the atmosphere at which the dew-point coincides with the tem- 
perature of the air. The intermediate degrees may be ascertained by dividing 
the elasticity of Tapour at the temperature of the dew-point, by the elasticity 
at the temperature of the air : the quotient will express the proportion of 
moisture actually e&isting, to the quantity which would be required for satu- 
ration; for, calling the term of saturation 1,000, as the elasticity of vapour, 
at the temperature of the air, is to the elasticity of vapour at the temperature 
of the deNir-point, so is the term of saturation to the actual degree of mois- 
ture. The necessary tables for facilitating this calculation, and more detailed 
explanations than it is possible to comprise in a note, may be found in the 
auUior'i Meteorological Eitayt, 
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removes it from the exhaling body as fast as it is formed, 
and prevents that accumulation which would otherwise 
arrest the process. 

Over the state of saturation, the horticulturist has little 
or no control in the open air, but over its velocity he has 
some command. He can break the force of the blast by 
artificial means, such as walls, palings, hedges, or other 
screens ; or he may find natural shelter in situations upon 
the acclivities of hills. Excessive exhalation is very inju- 
rious to many of the processes of vegetation, and no small 
proportion of what is commonly called blight, may be 
attributed to this cause. Evaporation increases in a pro- 
digiously rapid ratio with the velocity of the wind ; and any 
thing which retards the motion of the latter is very effica- 
cious in diminishing the amount of the former ; the same 
surface, which in a calm state of the air would exhale 100. 
parts of moisture, would yield 125 in a moderate breeze, 
and 150 in a high wind. The dryness of the atmosphere 
in spring renders the efiect more injurious to the tender 
shoots of this season of the year, and the easterly wind^, 
especially, are most to be opposed in their course. The 
moisture of the air flowing from any point between N.E. 
and s. K. inclusive, is to that of the air from any other 
quarter of the compass in the proportion of 814 to 907, 
upon an average of the whole year ; and it is no uncom- 
mon thing in spring for the dew-point to be more than 
20** below the temperature of the atmosphere in the shade, 
and I have even seen the difierence amount to 30^. The 
efiect of such a degree of dryness is parching in the ex- 
treme, and if accompanied with wind, is destructive to the 
blossoms of tender plants. The use of high walls, espe- 
cially upon the northern and eastern sides of a garden, in 
checking this evil, cannot be doubtful ; and in the case of 
tender fruit trees, such screens should not be too far apart. 

And here theory would suggest another precaution, 
which, I believe, has never yet been adopted, but which 
would be well worthy of a trial. When trees are trained 
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upon a wall with a southern aspect, they have the advan- 
tage of a greatly exalted temperature, but this temperature, 
in spring, differs from the warmth of a more advanced 
period of the year, or of a more southern climate, in not 
being accompanied by an increase of moisture. In the 
extr«nely dry state of the atmosphere to which I am now 
idluding, the enormous exhalation from the blossoms of 
tender fruit trees which must thus be induced, cannot fail 
of being extremely detrimental ; the effect of shading the 
plants from the direct rays of the sun should therefore be 
ascertained. The state of the weather to which I refer 
often occurs in April, May, and June, but seldom lasts 
many hours. Great mischief, however, may arise in a very 
small interval of time; and the disadvantage of a partial 
loss of light, cannot be put in-comparison with the probable 
eflPect which I have pointed out. 

During the time in which I kept a register of the weather, 
I have seen, in the mouth of May, the thermometer in the 
sun at 101°, while the dew point was only 84*^; the state 
of saturation of the air, upon a south wall, consequently 
only amounted to 120**, a state of dryness which is certainly 
not surpassed by an African harmattan. The shelter of a 
mat, on such occasions, would often prevent the sudden 
injury which so frequently arises at this period of the year. 
Some of tha present practices of gardening are founded 
upon experience of similar effects; and it is well known 
that cuttings of plants succeed best in a border with a 
northern aspect^ |>FOtected from the wind : or, if otherwise 
situated, they require to be screened from the force of the 
noon-day sun. If these precautions be unattended to, they 
speedily droop and die. For the same reason, the autumn 
is selected for placing them in the ground, as well as -for 
transplanting trees ; the atmosphere at that season being 
saturated with moisture, is not found to exhaust the plant 
before it has become rooted in the soil. 
ojQver the' absolute-state of vapour in the air we are 
whioUyopeweflessv -and by na system of -watering can we 
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affect the dew-point in the free atmosphere : this is detor- 
Buned in the upper regions. It is only, therefore, hy these 
indirect methods, and by the selection of proper seasons, 
that we can preserve the more tender shoots of the ve- 
getable kingdom from the injurious effects of excessive 
exhalation. 

Radiation, the second cause which I have mentioned 
as producing sudden and injurious influence upon the ten- 
der products of the garden, is one that has been litde un- 
derstood, till of late years, by the natural philosopher ; and 
0ven to this day has not been rendered familiar to the 
practical gardener ; who, although be has been taught by 
experience to guard against some of its effects, is totally 
unacquainted with the theory of his practice. Dr. Wells, 
to whose admirable Essay upon Dew we are so much in- 
debted for oar present knowledge upon this important 
subject, thus candidly remarks upon this anticipation of 
science: — •' I had often, in the pride of half knowledge, 
smiled at the means frequently employed by gardeners to 
protect tender plants from cold, as it appeared to me im- 
possible that a thin mat, or any such flimsy substance, 
could prevent them from attaining the temperature of the 
atmosphere, by which alone I thought them liable to be 
injured. But when I had learned that bodies on the sur- 
face of the earth became, during a still and serene night, 
colder than the atmosphere, by radiating their heat to the 
heavens, I perceived immediately a just reason for the 
practice which I had before deemed useless." 

The power of emitting heat in straight lines in ev6fy 
direction, independently of contact, may be regarded as a 
property common to all matter ; but differing in degree in 
different kinds of matter. Go-existing with it, in the same 
degree, may be regarded the power of absorbing heat so 
emitted from other bodies. Polished metals, and the fibres 
of vegetables may be considered as placed at the two ex- 
tremities of the scale upon which these properties in dif- 
ferent substances may be measured. If -a body be so si- 
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tuated that it may receive just as much radiant heat as 
itself projects, its temperature remains the same: if the 
surrounding bodies emit heat of greater intensity than the 
same body, its temperature rises till the quantity which it 
receives exactly balances its expenditure, at which point 
it again becomes stationary : and if the power of radiation 
be exerted under circumstances which prevent a return, 
the temperature of the body declines. Thus, if a thermo- 
meter be placed in the focus of a concave metallic mirror, 
and turned towards any clear portion of the sky, at any 
period of the day, it will fall many degrees below the tem- 
perature of another thermometer placed near it, out of the 
mirror ; the power of radiation is exerted in both thermo- 
meters, but to the first all return of radiant heat is cut off, 
while the other receives as much from the, surrounding 
bodies as itself projects. This interchange amongst bodies 
takes place in transparent media as well as in vacuo; but 
in the former case the effect is modified by the equalizing 
power of the medium. 

(To be continued.) 



XXXVII. — On the Material employed in Tuscany for 
Fine Plat. By Mr. William Salisbury*. 

It appears that specimens of the straw, with seeds of the 
plant, were, in 1819, brought to this country by Captain 
Roper, R. N., and were presented by him to H. R. H. the 
Duke of Sussex, President of the Society. Some of these 
seeds his Royal Highness gave to Mr. Salisbury, who 
sowed and obtained a crop from them in the following 
year. The plants being allowed to come to maturity, 
proved to be the triticum turgidum, a variety of bearded 
wheat, which seems to differ in no respect from the spring- 
wheat grown in the vale of Evesham, and in other parts 
of England. 

* From Vol. XLIII. of the Transactions of the Society for the encourage- 
ment of Arts, Manufactures, and Commerce. The Society voted its silver 
Ceres medal to Mr. Salisbury for this communication. 
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In the autumn of 1823, M. Fournier, of Geneva, a friend 
of Mr. Salisbury, being about to make a journey to Flo- 
rence, was requested to make enquiries for him, respecting 
the culture and subsequent preparation of the bearded 
wheat, as far as regards its application to the purposes of 
platting. 

M. Fournier states that the bearded wheat is cultivated 
largely in Tuscany, both for food as well as for platting ; and 
that he saw the plant grown for its straw alone, in various 
parts of the Val d'Arno, between Pisa and Florence. The 
seed is thickly sown on a poor stony soil, on the bank of 
the. river : when the crop is some inches high, it is mown, 
but not very close to the ground ; this treatment subdues, 
more or less, the rankness of the plant, and the stems that 
shoot up are -slenderer than before. If they are still 
too coarse, the crop is again mown, and so on to a third 
and even a fourth time, according to the vigour of the 
plant. When the stems are sufficiently fine, they are 
allowed to grow ; after the bloom is over, but while the 
grain is still very milky, the plants are pulled up, and 
exposed to the sun on the sand of the river, care being 
taken to water them from time to time. When the straw 
is come to proper colour, a very careful selection is made 
of it, according to its quality, and it is divided into several 
sorts, according to the size of the straw. The only part 
used is from the'baae of the ear a few inches down towards 
the first joint. The part between the first and third joint 
is reserved for common plat. 

Specimens of the straw, in its unprepared and prepared 
state, collected by M. Fournier, and given by him to Mr. 
Salisbury, were laid before the Committee of Manufac- 
tures. 
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XXXVI. — Observations on the Culture of Silk. By 
the late Archibald Stephenson, Esq. of Mou- 
greenan^ in Ayrshire*. 

Having resided for five years in the provinces of Lan- 
guedoc and Quercy, in the south of France, where the 
utmost attention is paid to the culture of silk ; I embraced 
that opportunity of observing with care, the manner in 
which this lucrative branch of manufacture and commerce 
was carried on : and, indeed, I was led to bestow the more 
attention upon this important subject, from an idea I en- 
tertained, that this valuable culture, by proper care, might 
certainly be introduced into Great Britain, particularly in 
the southern parts of this island, where there are large 
tracts of land, which would answer perfectly for the pro- 
duction of the mulberry tree, and which, from the nature 
of the soil, can never be employed to any great advantage 
in raising of corn. 

To show in some measure, that this object well merits 
the attention of this country, it may not be improper to 
mention, that from a memorial in relation to the culture of 
silk in France, drawn up for the inspection of the French 
minister, and of which I was favoured with a perusal, by 
the author thereof : it appeared that the value of the raw 
silk raised in France in the year 1764, amounted to no less 
than thirty millions of Hvres ; and it must naturally be 
supposed, that the value of it must now be encreased con- 
siderably, as the culture of silk has been extending itself 
rapidly towards the more northern parts of the country 
since that period. 

Having with great pleasure observed the progress which 
has been made by the Society of Arts, &c., with a view to 
introduce this valuable culture into Britain, I must beg, as 
a mark of the high respect in which I hold the Society, for 
their unremitted attention to every object which can serve 

* From Vol. XLIII. of the Transactions of the Society for the encourage- 
ment of Arts, Manufactures, and Commerce. 



Observations on the Culture (^ Silk. 175 

to promote the prosperity of this country, to be penmtted 
the h(moar of laying before them the following obseirvations 
.in 'relation to that culture, which I collected during my 
residence in France ; and shall reckon myself particularly 
happy, if any of them shall be found to be of use to them, 
in the prosecution of the truly patriotic views of the 
Society. 

Ist. It appears proper to begin, by giving some little 
account of the mulberry tree, since, as the Society justly 
observes, this is the first object which claims our attention : 
because we must firtftofall make some provision of food 
for the silk- worms, before any trial at large can be carried 
into execution with any propriety, or indeed, with any 
rational hope of success. 

There are two kinds of the black mulberry tree which 
have been cultivated in France. The first of these bears 
a fmit well known, and frequently presented at table, 
being the same which is cultivated in our gardens in the 
neighbourhood of London. But the leaves of this tree 
have been found, from experience, to be too harsh and too 
succulent, to prove in every respect a proper food for the 
silk worm ; and the silk it yields turns out to be coarse, 
and of an inferior quality. 

The second kind of the black mulberry tree carries a 
fmit inferior to the other in point of size, and improper for 
the table : but the leaf of it has been found to be superior 
to the first, as food for the silk worm ; and it is less harsh 
less succulent, and yields silk of a finer quality than the 
me first mentioned. 

Tins second sort of the black mulberry is, in all proba- 
bility, the particular kind, which is said to be at present 
cultivated in the kingdom of Valencia, in Spain, for the 
oae of their silk-wo)rms : and, indeed, many of their old 
plantations in France, consist of this sort. But their new 
plantations consist wholly of the white mulberry tree, here- 
after to be mentioned^ which is the only one they now ool- 



"tive/te in all fheit Ifitirsety gmniiaB, =fefr^ {the -iiaac'^of Ijnir 
silk worms ; so far at least laa I imd dccasioa to a^ 'tilMI^ 

There is a third sort, known by the JuUiierol't]^inlH|e 
mulberry, the leaf of which is m<Mre tetider«nd4e80;i9iiOfiR- 
-lent than any of the other two, and haa beea f««Bli 4f^|l|^ 
duce silk of the finest ttnd: best quality. ; ^ - • v. . v: w 

Some people, I find, have been led to thinks tl|at^4j^(si 
*kibd of the mulberry 'tree does i]k>t carry; aAy fruit, ,Md 
'4hat it can only be propag:ated by. layers^; but in thi^|Mii- 
tibular the fact standi^ much otherwair^. For, tboughi^ 
^^ite mulbeny . may not perhaps 'pi^u^. aogr fnik^'iUa 
climate so far to the north as ouvs, iriuch, liow6ver^rI«do 
"not take it upon me to. sayjs the case; yet the. #utii is, 
that in climates such as that in the south of Fr^oocii ^tilis 
•tree carries fruit in very great quantities, though itis^io^ja 

vsmaller kind than, either- of the two already 'inen^onedfrr 
•It is of a dusky white coUonr, rathec iocIi^Qg a lijttl^vto 
the yellow; and contains a number of smalUsoedfy^jike 
^mustard seed ; from which large nurseries of this .T4di^aUe 
tree are now annually raised all over the, southern paiti of 

Fraince. 

« 'For a number of years after the cidture of silk was^io- 
troduced into France, the people were accustomed tojon- 
ploy the leaves of all the different kinds of mulberry trees 
before mentioned, promiscuously : and some grafts a£ the 
white mulberry from Piedmont, and from Spain, wUch 
Carried a larger leaf than the one they had got in FnuKKe, 
having . bieen obtained from these countries, these giia£ts 
were put upon French seedling stocks, which had the ef- 
fect of increasing greatly the size of the. leaves, aiid.was 
regarded as an acquisition, as it certainly produced a larger 
stock of leaves asrfood for the wonnsV The consequence 
of which was, that this practice, of grafting prevail, for 
a great many years all over Provence and Languedoc... 
. But Monsieur Marteloy,. a physiciaa at Montpellier, 
who had made the culture of the silk^wbrm hia partii^slar 
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trtWy for a munber of yean togetber^ at last iamde it 
dbndy sqppateBt to the conTictioa of every body> by a re^ 
fffdar ooQfse of attentive and well-condncted experiments 
that tbe leitf of the seedling white maBb^ry was the food 
«f dU others the best fimr this valuable insect ; as the worms 
which wekpe fed with this partiealar leaf were foond to be 
Wf0te^ healti^ and vijorons, and less subject to diseases of 
any kind than those tihat were fedi upon any of the other 
kinds of leaves above mentioned ; and that their silk tnmed 
oat to be of the very bast quality. Since that time, namely. 
"XTW, a decided preference has been given to this parti^ 
enlar. leaf beyond all the others. 

Ab .omr British gardeners are, in my opiidkm, more intd" 
lifent ip their business than any of the French gard^nera*, 
att least Irhom I had oocasiDA to meet with in France, it 
may; by some, perhaps be reckoned unnecessary for me to 
say aay thing here, with respect to the culture of the mul- 
berry tree ; but when it is considered that the culture of 
Ais tree has been so anxiously attended to in France, for 
a long period of years past, and that I do more than justice 
to the French gardeners, when I say, diat they succeed 
perfectly in this culture, it may not be deemed altogether 
improper for me to add here the method I observed to be 
used in France in cidtivating the mulberry tree. 

I 9hall therefore go on to observe, that their first ob« 
ject is to make choice of a spot of ground for their seed 
bed,' of a gravelly or sandy soil, which has been in garden 
enitnre, or under tillage for s6me time, and which they - 
kai^W.^. be in good heart. When this ground is thoroughly ' 
dressed, they make drilb at the distance of two feet from 
e8oh'o(]iier,'in which they sow the seeds, in the same man- 
ner as they usually do lettuce for salads. They then co- 
ver tihe seeds Ugfatly with some of the finest earth, after 
puttuBg itthnmgh a sieve ; and if the weather happens to' ' 
be dry, they water it slightly once or twice a we6k, as they 
joigB to be necessary. These seeds they sow as above, 
at any time firom the end of April to the end of May, and 
nek. U^ Vol IX. N 



178 ObitrvaiioHs on the Culture of Silt. 

eTta dnring'tMe first week in June ;^ and I dbserved that/ 
stme-gardtadrs^ the better to ensure ^eciei^; We^feW^A' 
pnuitice of mowing the Beeds' at three- ittffeHeMlifiilfs diiriiii^ 
tbe^same season s ta wit, the first soving'itk ^th^ia£st Wecik^. 
of i^rjl; .the secoitfd about tfae-nfiddteof M^ ;latid ihS- 
t^fit^jitt the beginning of Jube;^ '♦ ^ * -' ' ' »^ ='^ "" ' 
ri^^j^Then the plants aire fatriy above ground, they take 
particular tme\ to keep^ thlsAi <clear from w«ed$^^ki^ fiNM- 
tiiae^to time, to point yitfa' a spade ol:* a'hoc^ thef g^iin'd ift * 
tl>^iuter?Bls .betwixt the diflTerefitdrflhr.-' ' ' ' *^- '"' 
After^' remaining for* two ^ears in "'the seed bed^ thej' 
tdbe. up -the plants; such'c^ them- as are c^ihe ^s^ Sl^ a 
writing quill, they plant out in the nbr^y gronn^b V eaih' 

plani: at two feet distance frcHn ea^tftfaer m^the'i'dV^^d 

• « ■...•< 

the rows at three feet distance froitfr eachotUer, that' &^f^' 
may be room for. cleaning and .dressing the gronnd 1>^twiktr 
the plantSk At transplanting, they^cut dff yearly the' Hliir 
tKerpot,>and also cut off the tops< &it~about six or "^t^' 
inches above the ground. All thebthefptlEmts which are 
too- small for the nursery, they pkmt out thibk by^thein-' 
selves, to remain for another year, or two, if ^nec^i^sli^S 
a£tef which they plant them out in the nursery gTbionds'ail 
as above.' The most' proper time fbt' transJilatttiii^-H&iS''. 
mulberry tree is just after the fall of the leaf itt'tthtttfiin.^'^^ 

When the plants in the nursery are Tspfung, they take 
care to strip off the side buds, and leave noite-htit 'sUoh lis 
are necessary to form the head of the tred. --^ - ' -* * '^. 

If the. plants in the nursery do not shoot well the first 
year, in- the month of March folio wing" they fcutthenf "oviJf 
about seven inches from the |tounct wHichinakdB'tiiM'' 
colne on briskjy^the year following^ ' ^ ' '*' '' """"''^ 

AVlien the plants are grown to the size of one inch dia- 
meter^ they plant them out in the fields where th^y^^ t^"" 
remain, mai^ng the pits where th^ plant Uv6m df the 'tiz^' 
of six feet square, and^cfcreBsing Aei^ound ferHWttnl^'*: 
inches, or two feet deep. - - -^-'^ •'- ;•.-*"•' -^^^ w^u a^ 

puring the first year^^ of planting put, they leave the 



until the folIowiag^iSpr]iig^.wJiea thejntaklTi^saAre^fo tedi^ 
||fMevb](^.thfeei;j9r fooiri bra&ches tafbnmt)^ t(«baA^ cfHhe 
^^^ avA^ap tb^ i bids come pUi^ they 'tA<»»<»ff IMP rt&b^ 
|^l^4^;app§affiupon'ti3#; bedjDolthe^tree, from 4lie botfbM 
lAtt|^.fFB]IJiPito« diqBQiwbiok aradefiito f«rm ih^ ^ealA'df 

9^fl«tl^e4» tb^j! tek0c <&£Mde ltd opea'itheiteidjbiof Ae tr^)l4 
when too tUc^ ^-.ii¥99d|iandvpartietd^|Ay tb^^e^ti^)? d^ 
^f^icliiielMPh ^&f^9^ tot'lalM^iheleadiifam>thiirel3tf,iH<iidto 
^fgroi^ 9|$NP^ o£4h^ jmp Ahftn whaisliiUiiitp ilk ^£Die>*A8t 
IjlP^^^dijyB^reat branches xnay increase equally as much as 

. ^j^y(^r^tlie..^tn^s i9r# ptonted o«t^andil]kewi99»i#fail^ fbc^ 
p{j|fl^ a^ tU^ t)^plir«fary:gTOiHHk,stheyitak0i cOi^id^ia^^ 
^f> £T<Wq4 aI^QUt»ibe^t»^i is^guiael^ three o^i four times a 
yei^^ jf lu(!|rig]?$)|ijtjy, ^siste v^i^ ^<J ^'^-^» ' ^^ 

.« jjlfe^. it ii^SrQpQXitO:' {mention, ittiatiit in ttbo'fi^ac^ic^^ W 
^SWf^ ^> pl^^i^^ ;9ome't»f theiriijwuiig^fyiaii^ Mn^'tl^ 
imRflpQ^c&X/WfiyiOf^^sp^ei'i^ lA AOine jihellered' Atofttibit'; 
i9,9^gar4^jiii|ciK eic^Biple^ where tUer stoil i» noft^yrer^icli^ 
agi^ iy[}iti (i(£lU;Ve/ had* wherc^thei soil hsts^^^g^ot pttrptfrtiM' 
9f itiPI^^^ P^v ^andsi the>int6ntioik» if wiwh 4s^^to^pVo^tia^" 
ejif^ly, Jj9^Y€i9v Iftr^. the worms in >;theiriinfant^«ta%e^<^^te^;1l}ei^ 
le^jT^ gQ|9^i^l}yj/^n)^at out miore;earlyi«po« dwibfii^pkettU' 
i]2^§jS}MB^tej^§^ $itu$btipn^than.npei^.4httti:reea.|]4€bitdd et^m 
ajnorQ.|^ni.i^:«^ssffeU't&nA^>up(m thit octtOsiptHtlie^ htt^liM 
a{^(Pr^f;mf|y9 tfQUitMMteiileail^ito their young plants in the 
*^64«ited 2Sft4ii»WliWr glroiindiluo?' oi »Kto ,«U«eiil iii>ii cbo i> 
j4^]^iS«i^t^t9L*Q^ tli3 ie«ddiof iiftbe J9rbite^fl^uflbeny> fMt tfet 
^]^$Wtf4^^t^^ SrPQ^ Mcm^ellHBi^ oriMaiMiilldtfV^here^lt i^V 
r^2|Li£y^;it9 1|^ ^BOM^cb foE»Mle iitftheiseed ihopiiv*^ ifinil^! 
ygH #fP9f «y^Q »tP *r«M»t eWwelyaid tba seeii^shf^,^^ 

^^,ta^ QlSg tgi.pX(g!aire fi>«^youdttiaifreiBhest alfdIbeil^il^d:^' 

the seed from which country is.even preferable to that from 

n2 
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Biuice, as 06 Spankb trb^itikiifteft'tf'^;§F48if A^ that 
^-MfS^^^ wd 'kui th/Q leaf eq«all]c,t^^ a^dgoMalt 4f# 
other, when used from the seedling tf^^ nv:- • ■■■' -'■ ' 

From the experiments oarriediOiiafc bj.l^ppsmir Jfartc^^j) 
that gentleinaa made it fully appear tkatftbe leayepix)C(the 
trees which gnew in a rich soil wer^.bj ^9 means, propoit 
{ifpA for th^ silk "worvf^ as they were too luxuriant an4!$9l| 
9f juice for them ; ana.tlmt the leaves of those^ trees wkMk 
^(er^ raised in a grarelljr cc sandy soil, where no manur^ 
Wj^ Qmi^oyed, W^ gr^iy to be prderred. i nl 

. ^T^om these experiments also, one of the reasons, wA 
a]jipareAt)y the priuc^al. one, may now be pretty cle^y^ 
pointed out, which rendered abortive the trials made 4ni 
England, during the reigns of James L and Charles 'II* 
fpr. introducing the culture of silk, into Great Britain t 
th^pgh that reason was.alt(^ther unknown in England»i 
at, the times these different trials were made. It appears 
to have been only this, that they had no other food to giyo 
tg their worms but the leaves of the blaek mulberry, .car«^ 
ryipg the large fruit usually presented at our tables, wl|iQiri 
b now altogether rejected in France as an improper food, 
for the worms ; and which was rendered infinitely moi^ 
destructive for these insects by the trees winch producedf 
them having been all of them reared inthe richest ground', 
in Englipi^, namely, in the garden grounds about London, , 
which we know are in a manner yearly loaded with dung. 

The mulberry trees ought not to be pruned the first year 
after, planting out, for fear of making them bleed tpOc 
much : but in the second spring it is reckoned advisable to 
dress their heads, and to continue to repeat that dressing. » 
yearly,, during the next ten or twelve years; taking carpr ! 
to make them hollow in the middle, so as to give a ir^f^tu 
passage for the air, and to render it easy to gather tjpe' 
leaves*. After the first twelve years are over, it will be h 
sufficient if a dressing of the same kind is regularly giveai :» 
to them once every three years. But as some of the j 
branches may probably be broken annually, in gathering a 
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tU^ iBstteA, Cftt^ Intidt.be taken to prtine all gtich lii^e^^s 
as may happen to be thus broken, to plf^vient tUe trees 
ftdfta atiff'eiiiig: m^terialfy by snch accidental 

^'larplafitilig otit Hie mulberry tree in the field where it 
l#<td fibinBhiv cstt^ ttihsif be taken to cover the roofs fto- 
^Ip'lh^hkt^^ lie hollow ti|W>n them, 

^im^ Wotitd ftiftxre the iflant. They should also Me cafe 
Wi>pfbp the ^ifl^eiftt'trees'with stakes, to prevent th<gm 
from wind-wai^j^;'-^|>hic'hig straw next the body of l%b 
i!^,^tb pf«rveiit the baA froitf being hurt; and it iJriUbe 
l^^peir* fdso to sttirronnd them With briars or brainbleV to 
f^ekrvcf them from all injury frwm cattle. 
' i Heir^ it is' proper to remark, that the necond crop of 
leaves which 'Cbmf^ out upon the mulberiy' tre^s, after 
himn^ fa^ai stripped of their first leaves for the use oP'the 
i^tfe-wtinu, are Hot allowed to fall of themselves inautnmn. 
Th^ i^e gathered for the Second time with care, a Kttle 
b^foreihe time they would M\ natur^Ujr; and a^e;gfi^en 
fbrfood to their sheep, and eaten byihe^ With gfeelEiness^ 
attd by that means turn out to good ac6oimt to the fanner. 
Bdfdre the culture of silk was introduced into that part of 
Langiilsdoc which is near to the mountains of Cev^hnes, 
thiB'. peasantry over all that neighbourhood were miserably 
poor, as their soil, which is mostly gravel and sand, was 
ineapable of carrying crops of any kind of grain what 
ever. But as it was found, upon trial, to answer remark- 
ably well for the mulberry tree, the people entered with 
great alacrity into the culture of silk ; and they have suc- 
cored so well in that lucrative branch, that from having 
been amongst the poorest, they are now more at dieir ease 
than most of flie peasantry of that kingdom. 

'When I happened to be at Gauge, which is within the 
district above mentioned, and which is remarkable for the 
nunrafacture of silk stockings, I was carried to see some 
mulberry trees, belonging to a farmer in the neighbour- 
homl'trf'- the village, which were the first that had been in- 
troduced into that part of the country. The trees were 
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ilffiarkably-ftij^efiriiriftie, Wa lif tie itffenOrtn point of size 
t§^.^Mvrr;fto* tr^eiif ol' thei middIiBg'«ott. '"The peopte'iw^ 
Cjbligiogljfi ^tettfUd me.'io««liow^flidB 'tAese fyrottxii&ttees;- 
assured me that jaig^^od-inaiiytyf theltii^tnAtyf tfaenrlbiroil^i^ 
a)r3to!iiLtQ4h0 fernKff'^ femilyof a'^Lecfe d^or 6aetrolPi;Mm 

yjpaiflyf.*.; y.- '-a iVv-^*. : :• hm' < ' •« ? tfftt i-T'r^ «M-; •>• /.♦ of 

•vM^fui encouragemeDt to the small heritors and farmers 
to p^trJniilbaHyrftteefr tipon/tbeir 'gronnds; tUe^Fr^nff^ 
g^Gj^m^ntskre ^i aniaomial expense in itlSepin^ tipr Isrge^ 
n|^j(fei(i?ar ; of; thase trees 'in many different^- parts 'oi *^^ 
coiinlry» 'irojQiL ^keiice •the small hiDritors'tmd inrmei% af9* 
lit>er9Uy 9iipplied gratis ^w^ith^what^er numbers ^f tlveM" 
trees they desire. t^^^ptantn out iipon' their grotmdv* ttfrd' 
pfapar direetiefii are ordered to he given ^\(mg^^ri!tipthe 
tri^^l^by 4li^ gardeners who are cbarged with 'the care^ 
tt^i^#^ipubUc nuf0erie»^'>lhat the peo]ple tor whom tir^tf^M^ 
ar(%|tbusjgif<e0 mayfJbiiow kow to treat them properly;' Tfafe'' 
bofi^fijc^nt^pttbliccmeasureis atteiidedr#itb greatt advantagiin' 
to^^h^^ coim^rjrt: as ithe- rpoorer: people an^^ by thia 'mean^^' 
say^d 1 £rom^tto . tre«bte and expense of rearing the ' tre^- "^ 
un^il .tbey>0eme tor;be' of a proper size for -plantkg oni In''' 
th§)fi«^ds,.wbe{;er.tfat^ are intended to remain. -^ "** " ^ 

|!^o^ ;tbe lexlenaiiNi of the^ onitare- of silk over all the 
soutliepai^.pavts of [FKaiuie^ there ia^^at increiasing^de'-'^' 
m|fp4 yp^fly for the wilbeniEy leaves-; fio^tbatthey'^re^iioir 
beqop^ asm^^ aiifffticle of eommerceas^ny other tegea*"^ 
tabfe4H(^il^tiQtt; tbe fieassmtswitb- eagerness bayiiig the»" 
«Pi9^me4)y; witbqr^ady iBoneyat the j^ropep season for tb^" 
«sft,pf th^^i^twonaa.: a - - ^ »••> • c**^ -♦'*" '■ - ^ '"^ 

iX^)ii^ilaiiUb;0^eunistanae has given great encooragement 
togent^f^^, of^pe^pei^fto raise OKteiisrve pllmtaliflDs irf^ ' 
mulberry trees ujiofiitbeir j^ateet-'as'ttojf^brinl^illr'a'eer-''^ 
ta^h9IMlf1fjbeac^^e!lf)BMll^e^^th4kti6 (tr(Aiblei)rex)>ens6'tb 
th^ jV*o))ri£tfirit«f|^'ithBi<9Qea^ have ihMse^assed^^ 
beiQ^ ^Ui^ 1^ nattiiQt^. pAnd this-filspvov^BQi^tat'^is'^f >t]ie '^^ 
mqi;i9!r/^n«9%ue]:^ieir<bQieau9ett]aie<grettndarthdt aretbimd -tcr'" 
be.^^£il)efjt>,fa(.fa'9,dM[;tian<^o£ttii||'i^ vrhidh^^ 
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iuB^fKl^/^a^ntvi^tb^ e^plpy^^'WiiUi any/advanti^ih'th&^raiBkigL 
of fprniva^or^.j^Hpecially .where ih^ miemares lie at a dis- 

^J(^roa|^ds.o(ttb!^/^M9 *^s€jnption faadfonneify been dii 
r^,t9 l^ptan^^d rvitb yloes;, but the^ iQiwrnsffromt^ these 
^9^^ffor frpw lH?ipgi^DAl to what is obtained i^m gmunds 
o£ th^ iiaip^ ^^tjiwhen ,pUinted'WithaiaH)er]y1i«es>^ 
J^,i^ (iqstapoe (of this,. J isfaall take iiie lib€lrt]r«C nientioB^ 
ii|g,^^^ foljbwingpiarticulani^^ which « I 'had-frooi a gentle-*' 
mfuaiK^.n„whofie yeracjl|]r. I am certain I could fuUy d^pted, - 
JEE^, told ;me, there waaiEi gentleman^ a^urgem.of Mfsmed^^ 
i<ViJ(/^£nod<>P».who,bad & tract of :rexy poor grdmiS inttet^' 
n^gI|bo4j|^hQo4 ,teft to. him by. his fitther.; which, when it 
ci|pe , into, h^ possession* yielded him a rent of thriee hun^- 
dcoA Uyr§si» whi<;h amounts in our money to twelve^ guinead- 
and a half. As thisf gentleman observed that the culture 
of siUi;t.ii^ai|.exAendiQg itself rapidly ofen-that patt of-the 
co^try* J»e.iplanted the whole, of iii« little ptopefHy With'- 
w\di^ , mulbenry. trees, ihe. leaves .qf which,.as his planta-^' 
iii^% ^yaaQed,h(B. found' he. could reguhiriy iietl leHnnally'' 
{o]^je^iyj9ipmf.U> ^the-people in.tha iown of Ninnes and ' 
in , thfi, qyeigbhourhoodt^. who employ^ed themselves-* m '^be^'' 
Guil^u^Q.Qf 8ilfe;^.and w^ firiendinformedme) that these t^"^ 
9i|]tW.dsji §ft^r- ihay ing ba^. only sixteen yelur^'t^hiftted/^^ 
gajf^iA<#roWQ..to the proprietor of twelve huflrdred^liv^^^ 
y^ly; ^uaounting.(lD fifty^guiheas of oar^neney. oThi)^^ 
i^mfimi'^ntihi3Lxing.heeiL omied on^^mde^the^eyeof Aef ' 
ueighbo]4Aiiig jheritoss^ sav^eral • of them . pursued the* samto''^ 
pll^l..m|^; e/iu^l sjuooess;.. aad^sondetc^ th^n who faad*'^ 
groqn4^ pC the aame.qualilywwhich had^-beealeftg planted^^ 
wid^^ ;riine84:K>aic4i^dly. grubbed up hheii^ vine^yardsi - and "* 
plsy^led^ jtlveir^^grQunds witk.the white >mulbenFy ; and here" ' 
letvp^,a4d> >tbatith».midl^ry tzae* it' long- lived, there ' 
being many instanfioa iwhera they have stood perfectly good 
for aI:^yj|[,ojQi^. himdjred jtf^anu // ^ -j ^ »>. >'- »**'^ ^ 
When the yoiug midberry trees are in the seed bed, 



1^1 O^frtr^'oMr^^eCtfftureljfvSKtt^'^ 

aii^,€^?ea wlieo afler^rards planted put'di nutserj gHmihti^ri 
aii4>iii^^^>^ f^'^ feveral years after tbey are* planted;: oat li 
m the fields to remain, ycm mast be earrfU ertfry nig^htr: '! 
iD^tbo^siMring and smotter ileuons^ to examine witb> carH 
all roundypur plants, for a little snail withotit a shelly wbicb 
is veryibnd of tke bark of Ibese trees when yoamp, aad ^ 
pr<^8 upon tbem prodigiously. These aoaiis will out over % . 
yoff ypaogplantt in the seed beds and nursery^gnHuidi^*;; 
an^.wiU ev^ continue to prey upon the treAl tUl they areh^i? 
pretty old ; and though they do not absotntely kfll the tre^ 
wh^pl^tf^ .oul, yet they hurt them giastly, and retard 
thi^ifi gnj^w^. These snidls, thevefoiy^ mnirt be gaihered- 
np m^ejiy, ni^ as above mentiooedr a little after sun-set, 
wUeb ift bietter than in the morning, because the ailschief 
they Qcca^icm is .generally done in the night; and they 
mu^t be b]arnt, or othenrwise effectually destroyed ; -for if 
y9u da Qot kUl them they will find their way f^n to the 
tee^s..,, ...... 

Tjh^ if[kiter of 1765 I passed at Montauban in Quercy, 
wh^p th^ frost was so extremely severe that it not only 
destroyed the greatest part of the leguminous crops^ and 
almost the whole produce of the kitchen garden, but idso 
many of their vines, fig, and olive trees, and a great part 
of the orange trees in their green houses; yet Aat frost, -., 
wit^^all its severity, did not occasion the smallest iqury to^. < 
the mulbenry trees, nor to the eggs of the silk-worms^ This^tm 
frost continued for two months together, and was within .«t 
two degrees apd a half of the great frost in 1709* But ! 
what is still, more remarkable, I was assured frdm the most . 
respectable authority^ that even the frost of 1709 did not 
caufie the si^alleist injury to the mulberry trees, though it i\ 
dofsttsoyed many of their vines, and almost their whole fig ^' 
and olive trees all over Provence and Languedoc. From - ,* 
whidoL.tyiroJnjstaaces I think it may be fairly inferred, that ^ 
we h^ye.iip reason, to dread any danger to the mulberry 
tree^ from the severity of our British climate. 

I shall now proceed to give an account of the manneir ' 



1180dm' Fmnee for dbte^^hg ^'seedd ftom i^ ^(t'df ' 
thi mulberry; wiiicli requires a ecmsiderable degree of b^-' 
boiiaH^w^wel] as attentiojD. 

Haniig gathered die quantity of fruit yottpropjftwe ' 
tb ^\»(ti apart fbr^'MJadv which must be thorougUy riim 
belinre k is pulM^ you' ptit the fruit- into a large tub or ' 
ye9iel9 frhefe you eoiljile -a^ person to tnmip and prcisflr it. - 
inth^hiii bare feet, in order to bruise die wlude of H ' 
thdVMighly, and by that meahs disengage the seed freNEof' 
the^^ little pods or cells in which it is Contained. " 

Vcni must at the same time have in readiness another 
tnB;;'^JWhich niust be pretty deep, into which you introduce 
a pilMJe of flat wood, which must be made to rest upon the - 
sidte^^bf the tub, at the distance of six; eight. Or more 
indtett' from the bottom of the tub, as you sdiall judgiai tb 
be ftieoesisary for your quaiitity of fruit. This cross piece 
of wood is calculated to support a round cane sidre^ 
which is to rest upon it. This sieve, must be very fine, 
that is, the holes must' be very small and close set to- 
getfaler; that as little of the pulp of the fiiruit as polssible inay* ^ 
go through the holes along with the seed. ' 

T%ings being thus prepared, and the tub filled so far * 
with water that it may riise more- than half Way up / 
the brim of the sieve, when placed upon the piece <n . 
wood, you then put a handfcd or two of the bruised fruit ' 
into the sieve, wiiich you rub hard with your hands upon 
the bottom of the sieve, in order to make the seed pm 
thrbiugfa the holes, and every now and then you lift up the 
seive with both hands, and shake it to make the water' 
pass through it, which carries the seed along with it^^ 
Beiges rubbing the fruit with your hand upon the bottoriii 
of die sieve as above, you also take it and rub it heartily 
betwixt the two palms of your hands, rubbing the one 
hard agmnst the other; as it takes a great deal of work 
and-f^ainS' to get the seed disengaged'^ out of their litde 
cells, which must be done effectually before the seedA will 
pass dnwigh&e holes of the sieve. . 
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. TWd^T^Wk^ mttst' be ^r^jfeatfed' tiB' ybV: Qbserve ttatj tKa 
iwtjote of th^ se^'M^'pyi^^d41if6(igh ^e bofe^^^^^^^ 
sieve; after which you throw aside the" pulp,' and B|ust 
pttPC^d i* the' satthe mWitr6t witfe'the'resf oiF tKe'fruit,^ 
tliryotf'h^t^fiffthfedthewhW^V '). . • 

^tt th^h' take tte sievfe^alid'pife^fe ofwoOdWif ofljw 
tub/' afttt potrf off all the' walei^, WW yoii will find' tj^' 
3*ed fet th*' bcittt)iii'; btit along wltfilt'a great quanfitvi^.o^^ 
the pul^H whfch 'has- befen' fdiiced' through the holes oftife 
sieve, in rubfcinjg tHe fruit 'hafd upon the' bottom oif it 
Wttft^ydfir hand, as iabdve'inentioned^'^ , . » 

I ' should have ncfticefd; that all th^ seeds wHicli . swim, 
upoii* the sihface t)f 'the' wiitfeV,' are light and' good for* 
n^rtriUg, and' mfttst; thdttefbte,' be thfdwii aside. 

Y611 then put* the pulp aiid'seedVVirch ydu findnuxed ^ 
tcfge^t tt *hl5^ bottom bf the tuli,'*inio^ another vessef,' and 



fitt^tb^' tilb>wift;%^tef a^ it fii^t;' having piirth'e piece of ^ 
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as before, and liftiiig^up the'rieVe fr6in**tiriife to'tpoeiwith 
boith 4iand8^:>and shiakid^'^itj'as 'alt'^aay bientidned. In 
paaiMg^'tt thi9 seiebtid time you will disengage a great 
qiumtf^ M( thb ^lil^, wMcfi yotL thro\(r dside from time to 
titte> tas>1ib#ti lis you ob'i^erVeHhat nono^ bf the seed' remains 
anmHgist It. ' 

You tfi«i poiiir^^ «i»^ w^ei^'^s'befoi'fe -'andlf you find'!^ 
thatth^e is stilFsbdli^ 6f Ae -^iil^f^ih^iriil^ 
yoiii:Tto«st«J)aS** d third' Me '^throfigh feA-'Mevdi wluc¥^^ 
will eff^ually V*ebtt«, If jrotii* «eV^4B ISne'feWb^fc 

If ^^our^iiie^e^fe io6' iokAiy'^itWV th^'^W^s s{re 
toe kirge^i it lifill ^ibtiiio)lifoji'^ great deal incfte' work/ m'*^ 
yoeciwiHLke^Milige'd ^b^l^ass'^it bfteb^'l!hroiig& the ^eve!'^ 
sine»>^h^t c^>ei^^>^iiiuM 'be ¥e^ayd"%lrthe''''se0'd '^ ^ 

upM a dean-ielotiH' anff'^i^dii^' it tt> %^'iiuA/ till'^t u '^ 
thoroughly dry. Three dia^,-^ or ^vArfMfbclr'lifej^ i)t a fiflf"^ 



keepmK>, 

tlaim a cool moist conntt'y, such ^^a^(}yt^^|^jfij-% JiyQfiT, 
don, it is reckoned the inulben;.^'t^^|(^iT^a^9i;tl^>.jDnr. 
Dearlj aftipte quantitj, of_Wj'eg,jl^ w)i^, it-^pap. dfiii^jtVir 
holler or arier ciimates, such a? thqt of , the soi|th,p]f jF^Dfj^,, 
■w^ich is judged' to be owing; to the njoisture of the c|^^|^^ 
and th^ superior richness of the soil. In a cold moist ftiioaj^, 
a person is not able, even with the utmost care, to ppd)ic)0^ 
above the half of the cocoons from the same ^u^lltij^,, 
of^'eggs which can be done in a warmer aad drier cliiflaf^ , 
. Blit as in the colder climate the mnlberry tree ^can?*)?,,, 
nearly three times the quantity of leaves, which itC4Q:da>^ 
in the other; from thence it arises, that the colder c h'tp fttej^ ^ 
satlhlos ih^se before mentionedj' ar^ abj«, ,iipoi)i,,ti^ wlM>l^n-, 
to^msBBt leasi as pitcl^-sillci ifrom. thp sa;n)e,qaaati^ pf.j 
eggsj as ' ffie ivarmer countries; because the quaii;tit; «f ^ 
food u the peat article,^ the grua,ar.fg^.9f;th|^ ^sillp- 
wi&m' can eatuly tie ma(tiuL|ed_to,^ gtmt,a ijn^iU^ ^.■> 
yeftipTeaae. 

importance, so Tar'ai theyoccurrQ^,^,^^, iQ,.p|a^p ,to-,/ 
the &S( aria FeitaiDK^ branch pi oi^^^^^b^e^JL;.. ^e.,.pej^t' ] 
whicl^ DaturallY faCa' ttf be consipere-' '- "■- — '^-^ ~^ 
serrea m Irance in batching- th^ ^ 
Bet^DT '- '"-'" ' — '--'- -' — - — ' 



Bt ana lei^qiDK^ bi^cta pi. ou^n^^bje^j^, ^e.,.pe]^t. j 
naturally faUs' td'^be con^id^^.^di.js (be, ^^o4 rV' . 
'^in rrahce in' batching- th^ yor|i}a.^, Bu^„be£o;te-,„ 
pro^t^ng to 'tliis 'article,'it may no^he|,impr^p^;;^to,pr^'.... 
miSe ¥f£ Mlo^rioJF^ parbcuiai;[^, as^theT^,se^^]u^fj;^|4o^ 
de&and a'Very parf icul^ attention. ^^ ' 

TTere'VbeD'i ttMsi ohserve, uiar the grqia^| ^p^^^qpgfi^ ^ 
to be taken to procure healthy^ood see(l[oT.^egg^,,t^C9iW 
it Kts *beeni asc^rlained firom| re^eated^;ezp^f^ei^c^K,^hqf,^„ 
th^e^ ttpm tliose 'libuAeB wnere tKeyorms^^ereip^c^^d,.) 
wiffi^ad^air,''carries along with j^t to^tiu^,«oi;f)^p^p4l"^-94t;ii 
th^eTfoin, tlie same .cj^tempers, to whicj^^^e ;fCP);9S ipj* (^^„^ 
preie'edIng''year'Vere subject^ 



IW OhUrvationi on the Culture of Silk. . , 

kfe^'m some dry place, with a free air npt (too J^fji 
and Aat yoa should ayoid keeping them in ajiij.vafiU^or, 
celllur niider ground; because any kind of damp Ulpf^i 
to he dei^tructiye to them. ^ : . ,- 

'l%e eggs of the silk-worm have been found tp degi^.^ 
neirate in the space of five years ; hence a chapgp Sn^\ 
tbHe^to time is judged to be neciessacyn .^^^8f <^!urQ JUy, 
blhrd^ Aef eg^ brought from a warmer to* a.colder oli-f 
Ahte. This, however, must be done by degrees, „f«\4 . 
n6t' dmried at once from one extreme to another. FoTi, 
eAsAple,' eggs l)rought from the Levant^ the isle p{^ 
Cyprus, or from other countries of the same latitude^ oin^t 
not to be brought at once into such a cold climate as tha^,. 
of Flanders, or the north of France; but should be jSrfl^. 
b]Dil§[ht into such a climiEite as that of Provence or Lty^- , 
gislidoc, from whence, after having remained, there jlS^,, 
two years, it can be brought with safety into the oold^i , 
countries. 

v^fhe first year Aat the eggs are brought from a warm to a 
GoM climate, you must not expect great success from them ; 
on the contrary, you will find, though the utmost care and 
attention are g^ven to them, that the greatest part of the. . 
worms will die. But still you will be able to save enough 
ta stock yourself sufficiently with eggs, which every sue- , 
ceeding year will be found to answer better as the worms 
become naturalized to the climate, which can only be 
brought about gradually ; and indeed more time will be , 
requisite for this purpose in Britain than in France, as the 
climate upon the continent is more, fixed and steady than 
with us in England. 

Ill transporting the eggs from one country to another, 
especially when this is done by sea, you must order them 
to be put into a bottle, which ought not to be filled 
more flian half full, that the eggs may not lie too close 
together, which might run the risk of heating them, and 
causing them to hatch. The bottle b^ing but half. fi^» 
leavei^=suflci^ht room to the eggs to be tossed upside down. 



bv the mofioD of the .vessel, whic^.^kEH^m th^m cpol an^ 
ft^.tUtlhlVMeVs th^fromh^ting..' After^puUing t)w 
^f^ llito 'tS© 'bpHl^, let ;(be 'c^/ujlj ewlted ; . a ,cqt^ «f 
ltlMhi^''^iif 'bV^r'th^ cdrk;'W^'^.tiwt^ to pre-, 

vent any danger oT changiiiK die eggt^ ^ben cpi^d 
aitS'iieialfed as' kbave^ pni the hotlie ^ito a doi)b^.<»s9, for 
bfe '^f lifidod ; not'only to preserT,e^9. eggs from. ^d^lpp^ 
fMm1&« sea, ot oth'erwavs, liut also to protect thei^ fjKW 
tiQia'idiich heat, which would cause tbem to hatch. If 
Uf^'bottTeis too full, the eggs will lie too close upou onei 
alHinier.'a^d Will in that case heat of themselves, andhatQltii 
atl8 rimse^entlj in DOth cases must be lost. , . : i 

^mifreg'^'diata^e duly impreguated b^ the male butterfiy 
a^ of a grey cindery colour, which colour they preserve 
till ftey are properly prepared for hatching, as after-aien- 
titWed.' The e^fs which are not duly impregnated, are 
r^Midilytd be disfingnished from this circamstance, namely^ : 
tUU after having been kept for some time, tbey..9^mpti ■ 
continue to be of a yellow colour ; and ]^ jb^^ *ctWe add* 
thatall such ie^ are good for nothing, and o<;^^t,;tl|^$Dl)tki:< 
to bb flirown away. There is no di^ti^igaishfiig jhAt««e«.- 
g<k>ll'aii& bad eggs,'lmt by the change q^coIo^, fSxn.ftfmS- 
ke^for some time, as aboTfr■meBtWI)e{lj^ , . -ir •'-■■ 

'0tae oonce of eggs will produce 40,^0(10 ^9imSt «id:m>i.- 
in'^fepbrtion, for a larger, or smaller gu^nlp^. ,. . :_.;•.• ^^■■■ 

Tliese things being premised, X, sh^, !;tifflr.iH1we«i4Hte:'>i 
describe the method I observed to be,iued,m:frane*i()r' ^ 
hafiliiiig' the worms. In order to ayqi^ th^^ kuB .nrhMt- 
miiSi aecessarily follow, if tfie mvU)^q7 lea?ie^,<slwiiUt - 
ha^'eh bi be destroyed by frost, after you haiw^hegRV) tl; " 
prepare your eggs, they reckon it advisee to 4ividf) thes^ 
an J j^e^sire thera for hatching at two d^erent>timw,:«t. • 
th^'iKstaoeeof teii or twelve days, the one after the fthcr.: •'. 

The advancement of the season determines the time of 't 
preparing yoT^ eggs for hatching, as you proceed to tha4 
, as ifadn ftS ydu observe that there is a prospect of having a 

t quantity of food for your -wP^a, hy the advutcCf a 



lib mMSH^'i, & kaiiir'e^M. 

ttiiiiat oT (Bto leaved ot ^e mutlierr^. ifat in oi^^ KtJ^ 
t^rbp^y pl«it>ardd for tllis work, yoa must pezin a^monyi 
hef6tt! the astUd iiAtti of hatchiiig; first tg' p'nt yonr^gM 
hi liWe aivikioiis, ftfJnf narf an ounce to an ounce, wMcp 
ytrti liinirt ^lice Apbii a piece of clean wbite paper, upoj 
plate«, ftrf Example ; and put those plates containing tne 
t^v id i plttbA a iMl'e warmer than where you had kept 
^eifa tfattii^ tfie ^A^jrfer : foV example, if you have an alcor^ 
6ed,- {Anee t!ieUil tipon the shelf within the alcove. Let 
th«in'i«lifia&i hj tfrdt' situation for the lirat five or six day^j 
aiWfc'wlBfeh'yiJti'lfiott prepare some liitle cliip boxes, pe^ 
fectly clean and'de'a't, stiveij inches long, four inches broad, 
WWl'foot-'iBtfteS'hlglJ, and cover them on the inside wiA 
eteftiHifhita'lla^f, Wtri \*hicli put the different djvlsions'gf 
yWtffd^ MiviH^' tf gmalt box fot each division, and gli^ 
th%srf;hbi^^irt-d Wsfcet, upon'a'stool or cliair, at tbe^fp^J 
di ^ii^\>&i\-rfik^ii^ one of the miitfresses of your bedM 
i«d«hiWrii tfiW'basKet; and cover the bakket onjlie toj^ 
fiSe*IW*6ittie''rt)^f of Woollen cloth, wticii pin close ovgj 
i^-adf'i»brifo"i!i^''place'a hed cover atove all',' sf 'as t<) 
keep'M'tBB'WiirfcoWliiiimcbtc-d'hy the ma^tress'to tte'^^ga; 
ilfirtfiafi'^ftBWfliaiel' them remain for sLs dajs louder ; a^^ 
which increase the'TietitW'14d'^d;ifees ot^B^aiimur's tfier- 
MbiHMei^,' prSfa^BIn^' tl^ h^t kc(o.l^. 'njlgfit jm^'^d^ ' bv 
means of a Httiyw^ur'sc^'cott^'of'^th'e'room W'aW 
tdtodtPfiftSHCtlHeftea;"- , ^^. „ ,^^ 

Iff''tlWin6hfifl^w1rB&' yo'u'^^t iip, pii^ a kea^ef of om 
kiBd'Oi'-'otherf fdf ^■exa'i^;'a "^ blStte^wilSi^of w'^ifejrj. : 
bita-fitof BtttV^, iiHd'jf(*fi* b^tf b^tflSl! flJe's^eefi; pd^pr^] 
pdrtftiB'^hfif hidrso asto iqiidl'fh^ ieat'you'give.to' the' 
heft;;*ben' yoftMi^'in'^t'yoiifs^; Jceepmg^ up the same 
h«at«s fle*l^'as"i'ofl"cail? liiHSf Jd'J \o to"£ed again^your-"' 

(Ta be ceiilAiitk}:'' 



liST OF PATENTS FOR NEW pfVENTJONS, 

W^ick have passed the Great Seal sit^_e Feb, 4,1826^ 
To-Robert Rigg, of Boifstead Hillj in thg nanah pf Bi(rg^'te*-. 
Lands, in the couqty of C))iq|)erf£iD4^ ge^tl^aji,; for ^ Jf/m t!oii- ,, 
dniaing Apparatus, \o^ be n^ ^jjtti.e'r a^li.e4.ti> U».B «P»*f»tM 
now m'use for njakipg viD;^ar, t^aj^i^ peJiy 4, Jggp.-^Tfl.^^* 
specified in sis mantha. 

To Josiaa CliriatophM Qi^Jilfo o^-Lj^bpls, in ^ ««•»¥■«<■■ 
Dublin, chemist ; forj cert?.H(, ^tPj^a^qlW £nr,tb9i C««c«atrjrtiOii: - 
aiid Crystallization of|AJjimiiff{n^.«,(id_ o^hw;,^i)Jifw,Bsd.Ci7»t|d>-' 
tizahle Solutions, part o^.whicJ:f,4HPn;^^tiw ip9f,J)e.ftp|dl^t0it]wr 
general purposes of evaporation, distillation, in3QisnttiMi,:vidi> 
desiccation ; and especiallj to the g^e^at,j,o^,t)t HB^pi, 9atpd 
Fi^.'i, ikriA. — In four months. "" : 

^oWil^^Mavbew, ofU^o^-s^.efit,3^t^^1tBT]c, in,t!t»caiiHty<' 
of Siirrey; an^ William )f|liitfc of Cii|eap^^ iu^the cttf of<'Lo»4» 
don, faat-manafacturers ; for ^ iifipro^afpeotwtliv mMA&ctnre 
of Hats'. ' Dated ^eb. 7, 1^6^a '^ ^lOfiDiiffi. 

To ^ngh JBrans, har^piH;-inftat^of.tI)f).pArt«f HolffaeMUimi 
the island tuid countjr of Afglpu^ iiestlt.yifait^i for a certaiii'j- 
method or methods of rendering; Shjp^ mi' otbw, Ves«eli,':wbP' 
th<v Ruling or propelled by stpaqy mqre:paf!^i in caws of daag^o 
by le^gei'bUging, or let^. in ,wa.tw, th^iji Wifit. preM^icQitn-! 
stjncieii. 'Bated Pelj.7, 18S?i.-r-Iii twoniaathav. 

T(^,Wij^m|Cl^a^msDi.o|,th».t(^Ji, apd pow"^ ♦f'Newoaatlr.- ■ 
vpou-Tjii^ civil engineer ;| fo^ cor^ai^i tiini)ri^>it4iUa{tUBeiy> ^^''' 
loiidinj; or pti^c^iidiJfg^Sl^]^, Ves^^ o^,C[n£(,,: Dated.. F^7>''' 
lffi».— In two months. 

To Benjamin Cook, of Birmingham, brass-fonnder ; for certun 
improvemeats in making files, of various descriptions. Dated 
Feb. 7> 1S26.— In sii months. 

To William Warren, of Crown-street, Finsbury-square, gen- 
tleman ; who, in consequence of a communication made to him 
by a certain foreigner resident abroad, is in possession of certain 
improvements in the process of extracting from the Peruvian 
Bark, modidnal substances, or properties, known by the names 



Vn Lui if PdUnUfwr New Invaniiam. 

of Qvinine and Cinchonine ; and preparing the Tarioas Saltg, 
for which these anhitaocet may serve as a hasia. Ilated Feb. 1 1; 
1626. — ^Ib six months. 

To John Lane Higgins, of No. 370^ Oxford-street, in the 
county of Middlesex, esquire ; for eertain improyemeats in the 
eonstruetion of the Masts, Yards, Sails, and .Bigging of Ships 
and smaBer vessels, and in the Tackle used for working or navi- 
gating the same. Diited Feb. 11, 1826. — la lAf, months^ 

To Benjamin Newmareh, of Cheltenham, in the county of 
Qbnoeater, gentleman t and Charks Bonnor, of the.cliy of GUmi-' 
cester, brasier ; for a meehaakal inv^tioa, to Ixe applied for .Um . 
purpose of suspending and seeming Windows, GaAes, l>oorSj 
Shutters, BKnds, and other apparatus. Dated Feb. 18, 1826.— 
In six months. 

To Thomas Walter, of Luton, in the county of Bedford, straw^ ; 
hat manufacturer ; for certain improvements in the mann&ctare 
of Straw Plat, for the purposes of making Bpnuets, ]^ts, and . 
other articles. Dated Feb. 18, 182i6w — ^In six months. ^ 

To Charles Whitilaw, of No. 18, Bayswater-terrace, Padding- , 
ton, in. the county of Middlesex, medical botanist ; for an im- 
provement or improvements in administering medicines, by the-, 
agency of steam or vapour. Dated Feb. 18, 1826. — In six months. . 

To Arnold Buffiim, late of Massachusetts, in the United States • 
of Adf erica, but now residing in Bridge-street, in the city of Lon- 
don, ^(bcliig one of the people called Quakers,) hat-mahufaeturer; 
who, in consequence of a communication made to him ^ certaia 
foreigners residing abroad, and discoveries made by himself, is , 
in possession of certain improvements in the process of making 

• 

or maaofacturing and dying Hats. Dated Feb. 18, 1826. — ^In six 
months. . . 
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XXXyil, — On improved Melting Pbts, for Cast- Iron 
/ and Brctu. By Mr, L. Anstby^ Cast-Iron Founder; 

with the manner of using them, and a description of 

his Wind-Pttimace*. 

... #ITH FIGURES*. 
SIR, 27, DrummoHtUereteeni, VJth March, 18S5« 

I HEREWITH send amelting-potof my maDufacture, which, 
from several years' ei^ierience in the melting of cast-iroiiyr 
I find to answer .tjhe. purpose betjter than any which I have 
been enabled to procure. They are composed of two partSr 
Stourbridge clay/ and one part of the hardest coke» well 
ground and tempered together* Any further explanation 
I "should be happy to give, if required* ^ 

lam, sir, &€.&€. &;c« 

. A. AiKiN, E^. 8eer4t0ry;4rc» <f*c. L. AnSTEY* 

The foUotoing particulars were stated by the Candidate 

to the Committee* 

The composition employed by him is. the following: — 
Take two parts of fin^ ground raw Stourbridge clay, and 
' gne part of the hardest gas coke, previously pulverized and 
sifted through a sieve: of one-eighth of aninch mpsb. Mix 
the ingredients together with the proper quantity of water, 
and tread the mass well (if the coke is ground fine the pots 
are very apt to crack )« The pot is moulded by hand on a 

* From Vol; XLIII. of the Transar^ioos of the Society for the encourage- 
ment of Arts, Manufactures, and Commerce. The Society presented its 
Silver Vulcan Medal, and tl^e sum of Twenty Guineas, to Mr. Anstey, for his 
cqaamuiiication. 

Tech. Rep. Vol. IX. o 



IM Oh improb€d Mdtthjf T&(9, 

wooden block/ as shown plate VII. fig. 1, 'in 'whieh a is 
tiie bench ;hh two uprights, supporting ti cross bodid "i, ifl 
which is a hole for the reception of the stenl of tkd core \ 
d the core, with its stem e, which pass<M lo6sel;^ throtigfa 
Ae cross board e, and ends in a pin that turns id a hole is 
a metal plate, fixed to like liench;/ is tr gaug% to r4g<ikkt^ 
tiie thickness of the melting-pot, as shown' hf ih€ dotflcfd 
lines ; jT is a cap of linen, or cotton, placed Wet on the ^eore 
before the clay is put on; its use is to ptereiit 'tt^ p«i 
from sticking partially to the core while it is taldng^ffi 
the inside of the pot is then to be mad^' smootti; its MetttK 
to be finished, aiid a lip for pouring the ihelted nfefM^Mrt 
to be formed: A is a wooden bat to asldst in tnotddittg 
the pot^ when moulded they are carefully drie4 at a gentle 
heat.' ■ ■•' ' ,••♦,,-.., 

The smaller pots hold about twenty jkiuhds <^ eMt^tMr^ 
atid* can 'be afforded for ten pence k-'pi6ee; the lai^er 
oh^s liold forty potmds, and may be aflb^d^ for fiy^urt^tt 
^iicje. •■ •■' •*' ■^•••"- 

Ai>6t, dried as above, wheil wMft^ for ttse;-fi^^fiM 
warmed by the fire-side, and is &ed' laid it * the flntlM^ 
with the mouth downwaMs (the red'cotLdlsbeiAigprevidUlj 
covert with cold ones, in orAer to damp 'the fire) ; more 
cok^ is then thrown in, till the pot ii^ coir^^red, and 'it is 
then brdught gradually up to a red heat. Ther pot is^ then 
tdhied,* and flxi^d in its proper pdsitidn ita tiie fbmatie; 
without being allowed to cool, and is then charged with 
cold iron, SO that the metal, when melted, shtdl havcPits 
surface a little below the motith of the pot; 'ICbb hrM h 
)ii(^ted in about an hour and a h^, tliid no flux or addi- 
tion of kliy kind is us^d. A pot will last for fbttrteen br 
even eighteen successiviB fiiMons, j[>rovid)ed it is not s9ki#ed 
la Ihe intervals to codl; but if it cools it probably craxAs. 
fh^s^ pdts Wfll "he«t a higher heat ihan others withoiTt 
softening, and will consequently deliver the iron in a more 
tiud Mate fhm the best BSr!iiungham 

The cavity of the furnace employed by the can^ate 



i^ 19I0VW iinche^ ^ff^^^ xa superficial area» and confogtii 
m deptb of ^ev^p row^ of bricks, xoad^ of Stourbridga 
f^Vf ; t)i^ win^ l)ole 119 fo^^r inches squai^Ot aod is plape4 
tbp^ iocheg below, the top; the bars are eitb^ of wrougl^ 
W oast irooi supported oa wrought iron bearers* . Tb# 
INib^holQ is ten courses of brioks below th^ bars, and Uie 
ftumney is ratber a High one. Tbe aides of tbe furna^o 
w«ar away by th^ heat* so that in tbe first week th^ cayitgr 
be^on»es two iooh^s widei^ tban at firsts It is then brqugbt 
up t^ its origifial widtb> by a lining of glassHcutter$' mu4« 

which consists of fine sand mixed with particles pf glaiffi 
ipd this^ is }r0newed t9i<f^^ a week* The oayity ojf the 
furnace, being only eleven inchef acroas, and seven in^hea 
of that being opcupied by the pelting pott i^ if ef ppuf^fu 
necessary that the coke used as fuel should be broken into 
small pieces, not larger than a walnut^ 
J At a subsequent meeting of tbe oommittfiB, D. Camp- 
bell* iEs^n who bad b^en, v^nested to Irakis 4u>me experir 
ments on Mf . Anstey's pots, reported that be had meltad 
1^ charge of ixw in one of )(be amaUor pots» placed in a 

powerful wind furnace ; the pot remained sound. 
( Into a ^cp94 PPt was put a Wedgewood prucible* in- 
closing &t blapkl^ one^ and that a Cornish one ; fi coyer 
irai luted on, and the pot thus charged was kept for thfoe 
hours in the same wind- furnace, and was brought un*^ 
opcwed to the i^ommittee* On e^f^iounation, Anste/s^pot 
appeared to be qnite ^entire ; its shap^ had uQt alteredi 
n«r wad there any change of texture, indicating an ap^ 
preach to fusion ; it xesisted several blows of a ^mo^ff 
before it broke. Of. the crucibles, inclosed in.tbe pptr 
Wedgewood's had cracked to pieces, and the texture had 
softened consideiftblf » and had undergone a, change of 
i^iape ; the Cornish on^ waa unaltered in sh^ie, and 
nearly so in texture, Aayjog only become somewhat mpre 

ewnpect, i 

X third pot bad been .e«|M)Md tqit an In9nr to e ^.fHfJ 

o2 



196 On improved Melting Poi$» 

high heat in the same furnace, being placed on a brick of 
Stourbridge clay; several small crucibles had been put 
into it, and a cover bad been luted on. On examinatioPy 
the pot had undergone no change, except that the stag 
of the coke, which was used as fuel^ had glazed it ovet: 
beneath the glaze there were no signs of fusion, nor c^veii 
any change of texture. The brick support was in the 
state of porcelain jasper; the cover had be^uo to sink 
hk : the Cornish crucible which waii inclosed showed A 
beginning effusion ; the Chelsea crucible was bubbly^iiind 
half melted. 

An empty five-inch real Hessian crucible had :beeh 
heated in the same fumiu^e as strongly af. possible : it,h^ 
not sunk down at all ; on being broken the texture apt 
peared porcellanous, with interspersed air bubbles, showjyng 
a beginning of fusion. ^ • . t 

A white Birmingham pot was first annealed, . apd then 
heated (empty) in the same furnace. Op exanunp^pnby 
the committee, it was found to be cracked across the bot- 
tom, and its texture had become that of porous porcelain 
jasper. ' ' 

Another white Birmingham pot was treated in the same 
manner as the former, and on examination presented se* 
ireral small, cracks, and a porcellanous texture, but Jess 
porous than the preceding. ... * 

One of Anstey's large potif, in which five charges pf 
iron had been melted, was shown to the committee ; *the 
foxmw^R unaltered ; it withstood several blows of a l^u^o^ 
mer before it broke ; the texture was granular, without 
any commeoicement of porcellanous. i. 

Additional Observations. By fA^ Editor. 

When it is stated in the above account, that Mr. Anstey'f 
chimney ** is rather a high one" it must not be under* 
stood as. being a very lofty ope : indeed it was not higher 
jQian the ordinary chimney of a house of three stories; 

.i/ . . A . 
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XXXyil. — On improved Melting Pots, for Cast-Iron 
' and Bras*. By Mr, L. Anstby^ Cast-Iron Founder; 
with the manner of using them, and a description of 
his Wind-Furnace*. 

WITH FIGURES. , 
SIR, 27, Drummond'Creteent, llth March, 1895* 

I KBRBWITH sendamelting-potof mymaDufacture, which, 
from several years' experience in the melting of cast-iroq^ r 
I find to answer tjhe purpose betjter than any which I have 
been enabled to procure. They are composed of two parta 
Stourbridge clay/ and one part of the hardest coke» well 
ground and tempered together. Any farther explanaticm 
I should be b{q[>py to give, if required. 

I am, sir, &€.&€. &;c. , 

. A. Auun, Egf> SecrUery, 4*c. <f*c. L. AnSTEY, 

The foUouring particulars were stated by the Candidate 

to the Committee* 

The composition employed by him is the following : — 
Take two parts of fine ground raw Stourbridge clay, and 
one part of the hardest g€Ui coke, previously pulverized and 
sifted through a sieve of one-eighth of an inch m^sh. Mix 
the ingvedients together with the proper quantity of water^ 
and tread the mass well (if the coke is ground fine the pots 
are very apt to crack). The pot is moulded by hand on a 

^ From Vol; XLIII. of the Transar^ioiis of the Society for the encourage- 
meat of Arts, Manufactures, and Commerce. The Society presented its 
Silver Vulcan Medal, and tl^e sum of Twenty Guineas, to Mr. Anstey, for hit' 
eouBWiieation. 

Tech. Rep. Vol. IX. o 



108 On an imprc^A Plam^far tSmoHihing ihi 

indeed^ when we .consider thAt perfect eaundne$$, ttAAfKg 
from tasting them, over the casualties of fdrj^ng anA 
welding wrought-iron, we conceive that^ for many pnr« 
poses» these decarbonated cast-iron articles are even pre- 
ferable to those made of wronght-iron. 



XXXVIIL — On an improved Plane, for Smoothing the 
Surfaces of hard or coarse-grained Woods. Invented 
8y Mr. C. W. Williamson ♦. 

WITH FIGURXS. 
SIR, 11, New-'itreet, Elizabeik^laci, Ketmingitm-erott. 

Fbblino sensible that the Society of Arts has ever been 
liberal in inyestigating and rewarding those inventions that 
promote improvement in the arts» which are communicated 
to the public through its medium^ I beg leave to offer my 
humble effort to its consideration* 

It consists of an improved plane, for the use of cabinet 
makers, and others who require planes to cut either hard 
or coarse gp'ained woods, and differs materially from those 
in common use» 

My improvements consist ia making the plane-iron of 

the finest cast-steel, and also in making it with two bevels : 

• that is, bevelling it on both sides, by which means one iron 

becomes superior in its operation to the double iron that 

is adopted in the best planes. 

To obtain this effect, I have made it sufficiently strong 
to resist the wedg^, and to prevent its breaking by any in- 
equality that might be in the wood ot. steel. The edgOt by 
means of the two bevels, becomes much stronger, will con- 
tinue its keenness much longer, and will cut much smoother 
than any plane with which I am acquainted* 

It appears to me that planes had originally but one iron, 
bevelled on one side ; such are yet in use, but are very 

* Prott Yol. XLIII. of tlui Tnuiia£ti6Bi of the Soeietjr for Ike eMOiiti«e- 
Hiciit of Arte, Mcanf«Dturee» aod ConuMrce. Tlie Society voted the siui 
•f ten fulMM to Mr. WiRiiuMoii for thii isYeiition. 



iStfitfdU^s. of ^qrd or co<vr^rgraimd Woods, \^^ 

fanperfect t^oU ; %^t they "were materially improved by 
tho addition of a top iron, which, acting as an upper bevel; 
i& the cause (^ the double-iron plane cutting better than 
the jsingle-iron plane ; but, even then, the working iron, 
if I might so term the lower iron, has but one bevel, which 
causes it to be far from a perfect tool to cut hard or cdtosiB 
Wood. 

It appears to have been a desideratum for some years 
io'employ cast-steel for plstne-irdriis, oh account <iftke-^flfe 
aiid durable edge that it admits, superior td any other 
steel: for this purpose a pidfa'was Iid6pted fo^ soldering 
cast-steel to cast-iron; but experience proved to the users 
of planes that, however good the plan might appiear in 
^theory, it did not'aniBwer in practice; for it was na uncc^m- 
itnoln occurrence in' using «uckv for the steel to be forced 
^from the iron* to which it had been soldered; and when 
this did not occur, yet if the tempering was imperfect it 
could not be corrected in common practice by any ordii^aiy 
workman, and I believe they ace now nearly oi£t of Use. 
Another plan was to make plane-ir<ms wholly of cast-^steel, 
but these were only with one bevel, and the iqequality of 
the surface as well as the brittleness of the-flted^ ^us^ 
these east-steel irons ^ bveek in a short^tune, when (ftsed 
for common wt)rk, as they comld avt be made thicker Iban 
the 'welded one, on aetsount <^ the top.irpni; thuis thisjpJ^t 
also failed. ■ 'w . •• r. ..•....» -j.^ .,. 

The superiority of two bevels ici.geii0ra}lyiickA^?^lQdg^d 
in the use ai jtuming tools» ef axpi^ &c«^ Imt thc^tprinciple 
lias never^ '«? far as I know^ beeni adopted' in. plana-icops 
prior to my application of it* ; *. ."■ '> w 

ThxkA it appears that the advantages giaiMd by a cast* 
st0el shigle*nrofi» made sufficiently, thick te be, bevelled on 
both sides, are ujltur and more durable edgi ihan oon be 
obtained by any other steel; little risk of th^ iron break- 
itxg, on account of its ttddkional thioknesa; the plane Aot 
ohoaking; there being no top iron, and therefore no loss 
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Sj^, On,qn improM^ Folding Chair. 

o^ .tifpt; in fitting il;;/juid it^ prodiicing a smoother surface 
tij^^j^ pl^e now inj^se, 
^, . I am, air, &c. &c. &c. 

M^4^x%}i,JB»q.8^tUtry, 4^.4-9. C WlL^S WILLIAMSON. 

i 

^ : • j f ■ • . I ■ I • • •:) • » 

Mr. Williamson is i|i the employ of ^Dilegsrs, Whiting/ end 
i^p^^inston; the latter of which gentlemen attended the ctfen- 
]|^ttee», and stfited thfat he has aeen the candidate's plaaeiw 
n^ejfqr smoothing box wQod to be engraved upon; itbaithb^ 
^t^ very s^moothly and evenly, more so than other pUnes^i 
U14. that the surface formed by it scarcely requires to. ibe* 
4yt^9hed by the subseq^uent application of the semper. 
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^Referenfe to the Engraving. ^ . 

.^ipiyAe YIX figr 2, ;is A longitudin^ vertical seeticm of the 
plane ; a a the body, b the wedge, c the plane^iron* ^ Wflf*' 
3 shows the bevelled part of the iron c, and the end of 
the wedge b, full sized ; and fig. 4, the iron c c, showa 

' \" '^ ' ' ' ■ ; 1 T t ■ 1 • • ■ '^ •' '-- '' 
-fnO.- ^' V f .. I 

iJf^XI^*-— On an improved Folding Chair ^, invent^ bfit 
^iJ^r^J^ P. £[x;nBARD, of LeadenlmU-Btreeit, Jsmdon*^. 

,,«■(• .(.. ■,. ,' i .... WITH FSGrURSS. . ;- . ..' , -... 

iKJeamp, oa board ship, and in oilier situations in which 
stowage . room is very limited, demands are continually 
itmkiBg on the ingenuity of the cabinet-maker, to 00m- 
pffesS'into*as smaH^i space as possible all articles of do- 
neslic furniture when not actually in use. - The commott 
damp^stool, either with or without a back, thus forms the 
arabstitute for a chair ; but the webbing does not make a 
iterj^'finn «or convenient seat, and this circumstance in- 
dbioed Mr. Hubbard (who is not a cabinet-maker) to add 

^ From Vol. XLIII. of the Transactions of the Society for the encourage* 
ment of Arts, Manafactares, and Commerce. The Society awarded its silrer 
YafeMm Medal to Mr. Hubbard, for this iuTention. 
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and the upper part of it» for seyen or eight feet, was 
formed of a thick sheet-iron cj^Iindrical pipe, rivett^ 
together. 

• The internal lining of Stourbridge bricks in his furnace 
was made to be renewable from time to time, as it became 
burnt through in use; and with this view it was not united 
with the external walls of the furnace, but laid in, with- 
oni any Stourbridge clay or mortar being interposed b^ 
tw^en tlie said lining and the furnace walls. 
' His iui4iace was, at first, built on the side of his work- 
shop, adjoining to an old rivulet : and in consequence of 
ihe dd^p air arising therefrom, he was not able to bring 
bis^h^ats to a stifiStcient height. He was therefore under 
tHk nl^cessity of removing it to the opposite side of the 
woA'^hopi where, the air being drier, he could obtain the 
desired result. This is a curious fact, and proves, that 
although for Moderate heats a damp air is sufficient, and 
indeed is generally preferred, yet for the intense heat re- 
quired to bring cast-iron to a proper degree of fluidity a 
dry ail^ lb requisite. 

Mr. Anstey found his melting pots to wear away around 
theSr mouths, owing to the oxide of iron falling upon them 
frOii^tHd'lrbken pigs of cast-iron with which they were 
charged, add fluxing them. Had it not been for this nOf 
fortune, they would have borne a much greater number df 
fusions tbliav^ been made in them. 

Mr. Amstey uses the jra^-coke as fuel in his furnace, is , 
^weH'as ter ^mixing With the Stburbridge clay, to form' bis 
liiel^^ potit. ' 

He is in the practice of casting many small articles fb 
cast-iron, and afterwards annealing or decarbonating them, 
by cementing them at a high red heat for a considerable 
length of time, say a fortnight or more, surrounded' by a 
liiixturei of powdered hssmatite, and other ingredients, by 
^hich th6y are rendered toiigh anJ^alleable, or bi'cmght^o 
a' state nearly resembling wrought-iron, and at a rate mudh 
less than they toxAA be afforded for by forging them; and, 



mnhmked hmdg on tiiese livers beinj^ CNii a Ibwer^lerel 
An spring tklM^ ard' capable of being wavpedy vtHdi 
eofisists in sarroutiding' tbe Umd intended io be 9(y treated 
with a snbstantial bank, and then letting in the- tide 
water, and allowing it to remain on the land till it has de- 
posited nearly the whole of its mud. Thns the old soil is 
benefitted by the addition of new, or an entirely fresh 
Mil is laid on the surfoce of the old; according to the 
thickness of the deporit, or the length of time that the 
trarping is persevered in. ^ 

*>- The nsnat mode of warping is tdMiga mdti (wnd;!^ 
trtmk, having a sluice tbwards the irrrsr, and ta c^de 
the lands on each side of the drain, by means of bankfli^ 
into eompafftments ot from ten to twenty acres ^each, «iid 
to make an entrraiee sluice to- each compartiient, togeth^ 
with one or more return sluices called cfou^ As. ' Dtriring 
the s{mng tides, in the months of August, September, 
and October, the sluice of the main trunk being opened, 
i^tto tide water enters it, and is distributed by the lateral 
entrance sluices to as many of the' compartments as may 
be convenient^ When the tide is at its height, each of 
^ ^ese entrance sluices is closed ; and, as it ebbs, the* h^ 
jdrostatic pressure of the water in the compartm^ats forces 
eutwards the swinging doer of the clough, and thus allows 
4he water to escape into the main trunk, and thenee^inlo 
4lie rivers having deposited nearly the whole of its nmd 
4m the sur&ce of the indosure in which it was penned up. 
The size of the doughs skonkl be so adjusted as to dis- 
vcbarge the whole of the water before the rise of the- tiext 
tide, otherwise only every other tide can be admitted, 
JSy this operation a dq>osit of silt, of the tbicloiesspf 
from twelve to sixteen indiesy may be obtained in.Dne 
neasoQu ■ . 

,^Mr, Creyke having asoertained that a tract of a)Hwt 

1600 acres of peat moss, in the neighbourhood of Raw- 

j^eiUfe^ fwfeieh prc^uced absolutely no rent ; was at a snffioi- 

^ntly low level to be warped, resched to subject the whde 



fo tliis mode of rendering it produetirei ; the "way Uk yflMn 
this was effected is detailed in the foUowiiig enLtxii^ 
from that gentlem^an's lettecs» addressed to theseoretar; 
of the Society, 

Rawelife Houte^ nMr Thome^ IfiarMit^ 
a. IMB, . . , i^or. 19, 1824U 

' it In the adighboarhood of RawcHffB H)tase»: where J im*- 
adoi aire many thousand acres of peiit moss and waate 
land, which yield scarcely any annual. re«t« and whioh I 
iboagbt (from experience that I, had got m impiovwg a 
considerlible quantity of my own land near home) mighl 
Jbe improved. very much by being warped. I accordingly 
ttttdertook^to warp, from the riyeff Ottse 1600acre»; and in 
A«g^t> 1821» a sluice^ with two openings of sixteen feet 
^achy and nineteen feet high £rom the sole to the crown of 
ihe arch, with substantial folding doors, was built ^nd 
epened ; and at the same time a main drain was out/«c^ 
•tending from it two miles and a half, up to the waste lead 
«nd peat moss : its dimenriond are thirty feet wide at the 
{bottom, and ninety feet wide at the stnfaoe of the land, 
•and the banks were raised upon the land to the height^ 
ten feet. The ordinary qnring tides flow to the height ^ 
"sixteen feet, where the sluice is built. In the finit year 
429 acres of waste land were embanked, in order to be 
improved ; and on it was deposited, in the course of thAt 
year, a fine alluTi^ soil, of the average depth of near 
^ee ^t. The allotaient was sown with oats and seeds 
'in 1888, and the seeds were either mown of depastured in 
1824 ; and it is now sown with wheat, whidi looks very 
^promising «md luxuriant No part of this allotment <^ 
-489 acres yielded any< rent pteviovs to thb improvCTMut, 
and now no part of it is let for less than thirty-five sUl* 
'Hugs per acre. The expense is twenty-one pounds per 
acre. I am proceeding with two odier allotinents, eoh- 
tAiing a great number of ai»«s in each, of wMeh/ vrhta 



fittished^I'^IIiieiidyM'anacootuit/^ litis be 'liondibtH 
ulth iM'dlppmbatkm Of the Soci^tf. ' " 

c:. tr)it >>*'•> i: -r --. -:. lam; «r, &c. &^. &6. v' "•■■'■ 

A. AiiiN, Esq, Secretary, ^e. <f-c. RaLPH CrEYK*B; JittU 

. . ■ . . •■> 1' I 
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' ' I be^ leave to acbtowledge the receipt of ydtbr lettei^, 
4»UA l9t Mareh. I tktist that T shkK be able to^^t^rft&l^ 
H^ ^cMtaiittOe that my ehdni for the lialr^ gbM lii^d' 
ii tftrieisly <^otifbfiimble to the terms for igdiich the^ offdi^flL^ 
-MMelf; **^fot kH' accoimi of a method sapeHor ^tft^^al^ 
U«lf«rto t^nictised of iniprovitig land lying wastfe!^ * ^'^^^ 

t<il7faw sMpeilority consists in creatihg a fitie diiep irich i^^- 
laot^ efet^tnldly, upon a larger scale, and iki li 'lAtoriS^ 
IfaiiiB, than has Wtherto been practised. AcfcOrtin^ ttt tlte? 
vatfal ^practice, the tides were onlyiEtdmitted doriil^ ttte 
months of August, September, and October; in ndlitf 
ihey are ^admitted the year roimd. The sluice was not 
amire than' five feet widie; mine has twoopaaings ^f't&x- 
4een feet wide. The main drain was only twelve feet 
;if4d^ ;'%ihk4 is liinety fe^t wide. Not more than fourteen 
acres were 'embanked in one piece ; I have ihciosed five 
kspdned acres in one compartment, formerly not ^ mire 
ihot^^naitand a half feet of deposit was obtained; I h^v^ 
'got from. three to four feet in the same time^ upon 1ife^iii^\ 
ctoisett'^iiaitity of liand. No levels used io be taken lor 
tfaBitioimlitioili^ihe'banks ; tibe whole of Iny ^embatil^^ioiit^ 
ini>be<»i< laid out by the spirit level. Scarcely any vfaitete 
imid 4o< to BKule for the purpose of* spreading therlSA^ 
^ioatoh^ifaicte^^'aiid more equally o^^t the surface of -tHiir 
Ikidj^twithitt th0 embankment, a» w^l ^ for ihB'^miitiS 
jBpbedjr v^ftom^of it upon die ebb;'in.myptaotioe vvktm&t-^ 
aUe tnlets are ilbiuned for this purpose. It it quite impoi^ 
.aibleatoiigivev<a detailed aoeount of the arrangi^ment ^f 
Jtfaesis>^left8;*they must,>in sail cases, vary with the shap^ 
(|uiAii4iffa^t)4ev«lB of'ib^ land /embankedi and «on that 
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acapiyit, no e^aet statement of cogt can be givlbii^ it- in^ 
however, very considerable* The width o£ the jalat^ v^ie» 
from fifty feet to three fee t» the depth from seven feet to 
one. foot. 

There is much more difficulty in the interior manage- 
ment than any other f>art; the knowledge of it can only 
be acquired by practice and dose observation. .There is 
likewise a viory considerable aanual eiLpense.in'thear^Mur^ 
of. the main drain, more particularly, of that part^iieaf ilm 
sipiQi^i, A losf of. one thpusand pouAds .was jexp^pienceft 
ih^, fij^st yeac, . owing, .to . a braach pf ^ the bank . pf the i mmm 
drain. In my j^rst letter I named 429 acrea^ ^ttimt^im0 
^wing a fiyae luxuriant crop of wheat:, X nowiieg;* to^add 
OOd' acres more, at this moment in. estate of prej^ratipi^ 
fpTi being sown, with 4>ats and grass seeds this spring^i; aad- 
tjtM^ 600 acr^s nuwe will be £oifibed in the course, of tbei 
present. year. . » , * n . /< ;' . ^v 

u ■ , . ,^ I ... .I,am> sir, &c.'&iiB*r&c* w. / = r 

A^ AiKiN, E»p Secrtiaryi^e. ^$. v RALPH CRr&Yi^J^ JuBK 

Queries fientiy th^ iSeoretary to Mr^ Creyt^, XntjJUa^^B 
i8^ ; with^ that Qpnffenum's Answers, , , , ^ . k 

.«.!.. Expense.of efectiDg<the<slmce, <divtdedt intd^labom! 
ipil^ost of jnateorials ;> the natuo^ o£ auch.materiahr/ whef> 
therhtripk or stone? . / i « ,i . . , t »? joi^ 
.The sluice is built- of atone of bcge^jiiae^ baeked^witlib 
brick;, the foundattouwas well pilad<with (550 pUes^. ttuoid^ 
teen, feet long> squaring elevep^kiehes* tipoft.whidi>«reraf 
fyaaalj^ secured very strong, tbeams; upon <the beams ithei 
wholO' space . upon which lltei sluice <was built viasi^anbMib 
with four inch deatb»> another set of beams, were plaoesli 
ciQOiBsways, and then.,a;seeohd floor of threeuinckf plaiik»»^ 
Sleeting :pile& were driven the *whole. lengtii vi theiiwoedk 
wprk» both ficonting the riifer<<and next the main idrain j! ar 
wtdl is also erected from ^the;aluice I ta^the river> .to preset} 
ti^ibaiik irom l)eing "injured. JJHm ^ost^ofiJdioushuMv^ 
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$4,900; tho ooet of tW wnU, ^SOfti £940 iQor# focit 
iSMideoee^.and stone for .materiali^ fyf Ae perioQ .lUtofid^ 
ing on the tides, &c. &c. 

2. Expense of the main drain ? 4 

The expeiuw of the wmu drain, being three and a inM 
mUe0 long, £7»350t exclusive of the purchase •a£j the 
koid, £4>682 ; the dimensions of it. were ninety feet mdo 
at the surface of the laod» eleven and a half feel^ deep,i 
and thirty feet wide at the bottom ; at the vidth 'of nae 
feet from the edge of the main drain is placed the hmA, 
the. base of which is sixty feet, and the height teft feeli} 
the bank is made as strong as possible by puddling. . The 
main drain is used as a canal, and is found of great benefit 
to the lands adjoining. 

(■3; Length, and other dimensions, and materials of the 
embankment to retain the water on the land to be warped, 
and cost of the same ? 

The length of the ^tnbankment to retain the tide-water 
must depend upon the quantity .of land embanked ^ the$e 
banks must be well puddled, and made with the greatest 
eare. The dimensions of our banks are thif ty<two feet 
at the base, t»Q feet high, and six feet wide at the top. 
13ie cost of them, three shillings per floor of twenty poles. 
-> 4. JQeration of the peat moss above low water at neap 
tides. .... 

The level of the peat moss varies very consideraUy ; 
Ae lowest parts of it are not more than four feet above 
lew water mark ; the highest as much as thirteen feet 
above low water mark. ...... -ul 

M 6, Did the peat undergo any operation of levelling^ ftft^ 
ptevions to the water being let in upou it? < . ; - 

4 The peat moss will, in the first instance, settle very con > 
sideraUy, l^jr the drainage produced by the cutting of the 
various inlets ; and afterwards by the pressnxa of tiiOiSeil 
deposited : it undergoes no Jevelling.. ... « i * 

r 6^iWm^ibB water let on every spring tide, of how 



finally tides? Holir long did it remdnon the land? ' Ho# 
litog'^&s it in flowing off the land before the next spUng 
tide was admitted ? 

Every tide is admitted during the spring tides, and oc- 
^lurionally^ during the neap tides; care should/ however, 
bo* taken not to admit any tides when it blows ^strong, as 
the banks are subject to great injury at those times/ and 
the warp does not deposit, from the agitated state of the 
wtateri' the water returns from the land with the ebb. In 
the >rrver Onse, at the point where the sluice is erected,^ 
the tides flow to t}mt height in three honrsy and ebb nine 
hoilrs. The height is from eighteen feet to fourteen feet.^ 

7v Are there any seasons of the year, en: other circum- 
stances, that affect the amount of the silt deposited ? 

The water in the river will at times be so much^ affected 
bf limd floods in vieiby rainy weather,, that it is not worth 
admission ; in dry weather the amount of silt is nearly the 
same ; in the hotter months thei proportion of salt in the 
silt is greater than at other times. * 

(CERTIFICATE)* SMimartke^ ttkrHomdem^ Yorh$hire> 

• 

We, the undersigned, two of his majesty's justices of 
the peeoe jfor^'the 'County of York> and residing in the 
i^eighbourhood of the peat moss and waste grounds alluded 
to in a letter from Balph Creyke, Jun., Esq., to the Secre- 
tary to the Society for the encouragement of Arts>'fcc. 
Su)., dated 18th November, 1824, do certiff, that we 
have seen the said peat moss frequentiy pcevione to the 
improvement by warping, at which time it was of littie or 
no vduot.and produced, no rent to the owners; that we 
have seen- it since the warping was. completed; that it b 
now in a stfliteof cultivatioB, and capable of prodnekig 
the mo^ abundant crops of corn, grass, and every othoi^ 
kisid of produce. 

Given under our hands the 24th Nov. 1834. « « 

Philip S^ALTJiAE^iiEj 
Rob. Dbnison, Jun* 
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XU.— Qn the CultuTB of the Sittmnrm By JoBH 

Murray, F. X. 5. <rc. fto. 

(ComiUuitdfinm pM§€ \4tL) 

Having been highly interested in the hupfored cvltnre of 
tke silk-wonn on the principles of Comt Dandolo, irhtch 
I witnessed in fnll operation in the north of Italy» dvMf 
the years 1818—1810, I coneeiyed that some sneeinet 
notice of a few of the mor^ carious facts connected with 
Ike stthject wonld not be unacceptable. For the materids 
of this paper I am chiefly indebted to the very interesting 
woriL of Conte Dandolo, ** DelT Arte di gavtrnare i Badd 
da SetaJ^ Stconda edizione, Milano, 1818. 

The hygrometer of Bellani has its zero correspondent 
inA that of De Sanssnre*, and I hate converted the tiier- 
Aioihetrie expression of Reaumnr, used by Count Danddo, 
into the scale of Fahrenheit. 

' Professor Giobert of Turin informed me, Aat Ae pro- 
cess instituted by the count teas universally sueeeeeful, 
though some of the lower class had arrayed themselves 
in opposition to it, as they did in this country against the 
introduction of machinery to supersede manual labour, — 
an hostility which indicated its value. 1 was - infoime d 
that the Marchese de la Bovere had no less tiliMi iJUrly- 
Jive ounces of ova cultivated on these princifriei^- in ikie 
ytarl819. 

The certainty to which the process is hereby tedvteei,-^ 
H certainty equivalent to the culture of an eixotie mr §hs 
dmtservatory, is not the least of its recommendatioBs. .A 
lldlitary blast of the schirroco has frequently destn^ped 
Ae hope and promise of the year; but all tlnB is aow 
Voided. The average return is more than doubled^ and 
even successional crops may be .realised. It ia elearigr 
adapted to every climate, even to a higher latitude tbah 
ours; and I have no doubt but it is- worthy- the attention 
of our enlightened legislature ; and while it might «dd to 

* fiair4t.*TI. pkn 780^ StiAm J)tekiiieelH^^Ht$er$, he afMii||His<f 
lldt RifToneter, in fti iaprorcd statM. 
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iK^jpt, no- exact statement of cogt can be givlBn^ it-h^ 
however, very considerable. Tbe width of the inlets varieir 
from fifty feet to three feet» the depth from seven feet to 
oxietfoot. 

There is much more difficulty in the interior manage- 
ment > than any other <part; the knowledge of it can only 
be acquire by practice and close observation. .There is 
lil^ewise. a y^jy ^nsiderable annaal expense. iv the arepaif^ 
of.tb'i^ main 4f^» more particularly, of that piurtt near thiit 
s^^i^t^i^, A. losf cf.one thoasand pouads was expepiieiieedK 
^i)f(.%9t^eai;,.QwiQg to.abreach of the bankpf th^imrai 
dhsdn. In.aiy j^lrst letter I iiamed'429 acres,, atlhat^tiQus^ 
^|[}Q\wiag^,^e luxuriant crop of wheat: I iu>wheg.taiadd 
^OQ,.f^es more, at this moment in. estate .of prej^ralioi^ 
£99^ b^ng^sow-n with oats (^ grass seeds this spring?; aadb 
ij^ 6Q0jipr^ nu^e will be JInished in the coursoi of they 
pi;e!sent.yeai;.. i. . . ^ .;./;. . .^ 

uy.f ;. T' ' M-' y^ -I-am, sir, &c««&;iii*':&c* {/,» / ;>i'' 

Av AiKiif, Afi Seentaryi^e. if*«. ; RALPH CR&Yj&B^ Jtms 

Qu^U^Hn'tihy tHSef^etary to Mr. CreyH» Wii^airfyj'^ 

. , ^ ■ , ; ^ , 19^ ; with^^ that QpnfpimmCs Answers, , . , > , .k 

M7l#f«Bxpense«of electing the >slmce, dividedi intof^laboiiii 
ip4if o|t of jnatevials v^ the ^aluoe^ o£ auob. materiala/ whe^ 
th^r^9)ti:CMr stone? i; ' m t «? Jui; 

^*,Tba Jdidce is built, of «toB0 of iarge^Aiae^ boefceiliwitk/ 
bmfc;-dM^ foundation was wiell piled! with (550 piles^ifaiiBkr 
tpiM|i;feet^ long» squaring etevefi^iiiehes, upomiwhidijkWaDc^ 
%np4y«iaeeured very strong .beams; upon .the beauB /thai 
idtel^ifSpaceupon which 4^4luica^was hsuilt w)aa,.pla&kedf 
witfaiif(mc inch deafa,.ianothei^ iset of beam*, were jHiaoeili 
rijwipw^r ^uid^ then .a seeoiid floor of ^hreeninch plank^^ 
Sl/BC^g«pilesi were driven the whole length of theiiwodk 
^iprk^'lHi^ fixmting the river, and next the main jdrain 41 vor 
ipreiU; js also erected from the ;8luice ■ to .'the river, As^ proteot) 
Itoibiiide irom. heing 'injured. ISk^ cost of ) thoiisluioe^ 
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vantages the individuals had to combat with, I have seen 
several pounds weight (I think six), raised in one season, 
some years ago, by a poor family in Whittlesea, near 
Peterborough. 

King James the First, of England, in the sixth year of 
his reign, issued a royal edict recommending the cultivation 
of the silk- worm, and did all in his power to promote this 
branch of natural industry, by the issue of packets of mul- 
berry seeds, &c. and a patent was issued to John Apple- 
tree, Esq. under the great seal, dated 23d Afay, 1718, for 
the planting mulberry trees, the erection of buildings, and 
the culture of the silk- worm. 

The comparative trials of Count Dandolo clearly prove, 
that the wild is decidedly preferable to the engrafted mul- 
berry, in the value of the leaves furnished to. the silk- worm. 
The following is the count's conclusion : 

** Questi fatti adunque dimostrano che nella foglia tratta 
dal gelso selvatico comparata alia foglia innestata avvi sotto 
ad uno stesso peso copia maggiore di sostanza alimentaria, 
maggior copia di sostanza resinosa, e meno d'inutile sostan- 
za parenchimosa.'' 

Many different substances have been proposed as a sub- 
stitute for the leaves of the mulberry, as those of the let- 
tuce ^ oak, elm, beet, mallow, rose, spinage, nettle, &c., but 
the mulberry stands prominent; though, perhaps^ fe^/uce 
might be used in tike first period of the evolution from the 
ova, and until the mulberry, puts forth its leaves. Only 
sixty lbs. weight of leaves were, in 1813, consumed by 
the young silkr- worms, from five ounces of ova, during the 
first two periods. The experiments of Mr. Knight show, 
moreover, that the mulberry can be easily forced, and per* 
haps the same room which contains the ova would subserve 
this purpose. In the *^ British Revieu^' of July 1788, a 
writer recommends the powder of dried mulberry leaves ; 
and Bertezen (see '< Thoughts,'' &c. London, 1789, p. 22,) 
tells us, that '* one lb. of black mulberry leaves is worth 
more than two of white.'.' 
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Mtmageiaeni of the Sil/c-worms, protbieed from Jive ovmxs 
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Mmagemant of the Silk-wornu, produced from five ouncet 









of ova. 














Eiternal 


% 




1814. 


Monlhi, 


LcKTe* 


Intern&I 




Is 




D.J.. 


&c. 


■UIDCd. 


Terappra- 


[>'tl«k,i.« 




Wcalhcr. 


Ill Age. 




Ibl. OE 


P«hrenbcit. 


Fnhtcnheil. 






1 


Ma; S3 


1 7 


78.50iar. 


68.85 




Rain 


i 


84 


E 7 


70.95 


47.76 




Rain orcMionallj 


3 


85 


8 


70.85var. 


43.86 




Rain and fair 


4 


86 


a 


69.18 


45.50 




Cloudj&iunsIiiDc 


5 


87 


5 


70.25 


50 




CioudT 


B 


8B 


8 14 


71.37+ 


51.50 




ItaiD 


WAgP. 


80 0" 




7 


89 


5 U 


70.85 


47.75 


08 


Rnin 


8 


SO 


11 


70.85 


53.37 + 


70 


Mistanilaaoihinp 


9 


31 


16 14 


08 


56.75 


04 


Ditio 


10 


Jimc 1 


15 


6a 


56.76 


66 


Rain 


11 


2 


7 


68 


63.50 


60 


RHinnndsuuhinc 


18 


S 


1 


69.18+ 


61.85 


70 


CloDdr 


"«Age. 


Si 




IS 


4 


14 


69.lt 


54.50 




RainuidnmabiDe 


u 


5 


30 


68 


54.50 


69 


Cloudy, &<■- Ae. 


IS 


6 


40 


69.18+ 


61.25 




Rain and BUD>h<De 


u 


7 


60 


69.19- ■ 


51.75 


75 


HaJo 


IT 


8 


60 


60.12- - 


55.68+ 


71 


Rain 


16 


9 


80 


60.12- - 


58.25 


79 


Rain and aunihiiK^ 


19 


10 


2 


69.12- - 


56.75 


78 


Ditto 


ilh Age. 


SI6 




20 


11 


50 


69.18+ 


56.75 


70 




£1 


18 


85 


69.18+ 


63.50 


75 


Clnudj. &e. 


« 


13 


120 


68. 


61.68 + 


71 


Fine 


S3 


14 


130 


66.87 + 


61.25 


71 


CI»ud;&Biinshiiic 


Xi 


13 


166 


06.87 + 


63.S0 


75 


Sun and lain 


sa 


16 


70 


OS 


65.75 


72 


Ditto 


>6 


17 


6 


69.18 


56.76 


70 


Fine 


5lhAge. 


030 




sT 


18 


lao 


68 


60.18+ 


72 


Pine 


E8 


19 


ISO 


08 


61.S5 


73 




£9 


30 


840 


69 


56.75 


73 


Ditto 


30 


81 


310 


66.87+ 


59 


75 


Rain 


31 


as 


360 


68 


56.75 


73 


Cloudy and rnin 


33 


83 


450 


68 


58.85 


78 




33 


SI 


550 


68 


51.50 


74 


DillD 


" 34 


85 


650 


OS 


53.37+ 




Dillo 


K % 


26 


500 


60.18+ 


51.50^ 


73 


Ditto 


-!? 


27 


880 


60.12+ 


51.5U 


73 


Cloudy and rain 


as 


ISO 


fi0.lS+ 


60 


32 


lUinandaunBhinc 


fin 


ku'lf 
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Management of the Silk-worms, produced from jive ounces' 

of ovflH-continued. 

' Lbg. .ob/ 

Fifth Age . 8820 

Fourth Age j620 tO 

Third Age 216 



Second Age 
First Age 



Leaves deroured 

Unconsumed 

Lost 



Total 



55 





20 





4731 





400 





290 






5421 



For each ounce of ova 1084 lbs. of leaves have been 
taken from the tree. 

The silk- worms, ^om five ounces of ova, have eonstuned 
the above 54211bs. of leaves, add produced ^1 lbs. of 
cocoons, &;o. - • . 

For each pound of cocootis there, have been consumed 
about 13^ lbs. of mulberry leaves. 



The Temperature required for the' production of the Silk* 
worms from the ova, anterior to 2Sd May, 1814. 



1814. 


Internal 


External 


1814. 


Internal 


External. 


Month. 


Temperature. 


Temperature. 


Month. 


Temperature. 


Temperature^ 




FahrenheiU 


Fahrenheit. 


. 1-' 


FahrenhtU. 
70.25 


Fahrenheit. 


May 11 


63.50 


50.S6 


May 18 


50.00 


12 


63.50 


4s:5o 


19 


72.50 


50.60 


13 


63.50 


45.^0 


20 


74.75 


52.25 


14 


63.50 


45.50 


m 


77 


52.25 


15 


65.75 


47.75 


22 


73.25 


54.50 


16 


65.75 


52Jg5 


23 


81.50 


52.ie5 


17 


68 


50.00 




• 


' 



The external temperature was ascertained at five o'clock, 
every mprnhig, from a western exposure,. 

During the thirteen <lays in which the silk- worms vrere 
developed from the ova, 134ibs. of food'weire consunied; 
The pound' of 28 ounces, is to be understood, or Slbs* 
Troy, equivalent to 0.7625 kilogrammef^l Fraiipe^<ii,^.. 





Day 7th, 960 


. . Iets6 


leifO . 


8tli, 052 


. . l€ts8 


Ien9 


9th, 94S 


. . leM 9 


less? 


10th, 934 


. . 1688 9 


less 5 


llth, 925 


.. 1688 9 


len4 


• 


' * 
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the following is the daily decreiu^ in weight of 1000 ounces 
. of Cocoons in a room, the temperature of which was from 
70.25 F. Ui 72.60 F. 

Da/ltt, t^OOoz. 
8di 091 . 

3d, 982 . . 
4th, 975 . . 
5th^ 970 . 
lOtn^ 900 

So that the 1000 ounces have lost in ten days, during 
the mutlitidti', 75 ouiice^f. Tber^ is a gradual declension 
for the fint five days kiclusive» and a regular gradation for 
the last five days. 

8 oi» of OTa h«re iMt fai 5 Asjb ia weight VSOjgt. in 8 days 860, & ia 10 days 440 

6ox. OOgr. . . 178, ... 248 

6oz 60gr. . . 168, ... 215 

4HiZ»;. ^ .f, p ^9 .*f • • • » . • . • .90gf* ,,4 •' . Ifil, ,• • • 224 

'' 'Eadi'li^^BiA codtaidfl iabout 68 ova; and ati oibce weight 
89,168 ova. The tmcia Milanese eontains 576 grains, 
^e above nufltber is to bd understood of fecundated dva. 
Those which are badly impi^gHarted faiMftdii 48,(^/ and 
are of a reddish colour ; and of those not at all impreg- 
nated, loid of a yellewi^ tinge, there are in the ounce 
^,100. 



• ♦H»i 



J^ esfpense of the contingencies of the Jive ounces qf cr(^, 
/ ' • in 1814, are thus calculated by Cotmt Dandolo, 

jtfjyt of fiTe ouncefi of oTa . . '• • • . . . 15. 

modfbrfuer . . . . - . . . . ; . 1.15 

5500 lbs. of l6aTes of tfa6 mulberry, at 7 lire per 100 lbs. . . 385. 

Exp^asf^iof ofii^6riiig.tfae leavea . ^..< » . 96.5 

lOOQlbB. light and hei^Ty wood, at 32 soldi ; . . . . 32. 

AipplemeatalhuskA' ' V . • . U '.'... % . ' 4.10 

ghapilW^talpaper .,> • - . . ., .• ., . . 4. 

Fv^s^rratlTe Phial .. • ., . ..... .. ..... • ,....1.10 

Daily labour 100. 

. , , , liire^ Milanese . 642. 

Interest,' &c. on capital ..... 90. 

Total e^ense • . • . . . 732. 

44iiiML of «oeooili oi)tailif^d/ W^^ '• < 

,,prq4>iq^ . '■^^,■.^' ,u* . r ■*•,.•<,•* ^r -,... y .^i^^^y 
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Note. — ^A lira Milanese is equal to about 8d., and there 
are twenty soldi in a lira M. 

The calculation, as above, includes not only interest on 
capital, but a valuation on the mulberry leaves^ ^hich is 
about on&-half of the total^ expense. 

The augmentation and diminution of the Silk^worms in 

weight and size. 

Increasing^ Progression. Wt. Increasing Progression^ Sia^f « 

100 oTa weigh about . . Grain 1 The oTa in fhe Ist instance, say 1 line 



After the Ist change, about 15 

2d change, say • 94 

3d change, say . 400 

4th change, say .. 1628 

5th change, say . 9500 



After the 1st ciiangey length say 4 
2d change • • • 6 
Sd change ; '.' .'1!^ 
.4th change * .•20 
5th change . , • . . ^40 



Note, — In thirty days the silk- worm has increased in 
weight 9500 times; and.in, twenty^ight days. the ejoijpial 
has augmented in size about forty times. f ,^ 

The French line is equal to 1.67 lines English, i^alcula^ 
ing 100 lines iBnglish to the inpb* ' . ! ^ ■ r,.^ . j^ 

Decreasing prdgressiim,, ./ :. 

Gfainif. 

100 silk- worms, at their greatest size, weigh about • . . 7700 

100 chrysali weigh . . . . . . . . . 3900 

100 females weigh . . . '. \" . . . . 2M0 

100 males weigh # ^. • . ■ i . — . i .•;•.-• 1700 

100 females, after the OTa are deposited, wefgh . . . .. 980 

100 females, naturally dead, and the eggs or ova deposited, &c, . . 359 

In the space of about twenty-eight days fnor^ i^e s^jikf 
worm has diminished in weight about thirty times. Thus 
the length of the silk-worm, from the time of its greatest 
increase to the moment it is converted into the chrysaBSJ 
has diminished about three-fifths. The chrysalis is the 
intermediate state between the caterpillar ^d the winged 
insect. The larva emerges from the ova, spins its cocoon 
or dormitory, and therein passes in'to'the itate of the p^pa. 
It' finely emerges from thence the imago, or wingeft-in- 
fieet, wMch dies so soon as the ova idre-deposited. 
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Space occupied by each ounce of Ova cultivated. 

Id the first age on area of aquare Braecia . . ; . 4 . 

In the aecond v 8 

In the third 19 

In the fourth . .45 

In the fifth . . . 100 

Note, — The Braccio di Milano is divided into twelve 
ounces or inches, and eol:respond» to 5.95 palms, which 
may be calculated at twenty -two English inches nearly. 

Amount in ieeight of Mulberry Leaves consttmed by the Stik' 
worms. lO^S lbs. of leaves, for every ounk^e of ova, have 
been consumed, divided as follows, viz. 



First age, eat#n .... lbs. 4 

Second 12 

Third ........ 40 

Fourth 120 

Fifth 782 



lbs. 908 



Leaves, Ac. left, destroyed, unused. 

First age . lbs. I 

Second 2 

Third . 6 

Fourth 18 

Fifth ^ 



lbs. 95 



In the course of irhe management of the silk-wi^rms, the 
1073 lbs. of leaves from the tree (from evaporation, and 
other causes) will have lost 70 lbs. 

Note. — ^There have been devoured by the silk-wona 
about 515 lbs. of pure imilberry leaveii. The 1073 lbs. of 
I^atre^ aa taken frovi, ihe tree will yield 80 lbs. of cocooas,, 
calculatu^g fr p9| one ^ui^e ^of . ova. 



JU. 



XLII.- — On Climate, with regard to Horticulture, fly 
John Fredebick^ Daniel, Esq. F.R.S. 

{Continued from page 112.) 

Any position of the surface of the globe which i^ fully 
turned towards the sun, receives more radiant heat than it 
projects, and becomes heated ; but when, by the revolu" 
tion of its axis, this portion is turned froni the source of 
heat, the radiation into space still continues, and beiog 
uncompensated, the temperature declines. In consetjUie^cr 
of the different degrees in which different bodies possess 
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this power of radiation, two contiguous portions of the 
system of the earth will become of different temperatures ; 
and if, on a clear night, we place a thermom^eter.tipon a 
grass-plat, and another upon a gravel walk, or the bare 
soil, we shall find the temperature of the former *n)fmy 
degrees below that of the latter. The fibrous texturci^ of 
the srass is favourable to the emission of the heat, but 
the dense surfaces of thq ffravel seeip ^tp retain and^ it. 
But this unequal effect will only be perceived when the 
atmosphere is uqclouded, and a free passage is op^ into 
space ; for even a light mist iijrill arrest the radiant matter 
in its course, and return as much to the radiating body as 
it emits. The interyention of more substantial obstacles 
will, of course, equally prevent the result, and the balance 
of temperature will not be disturbed in any substance 
which is not placed in the.olei^ aspect of the sky. A 
portion of a grass-plat, under the protection of a tree or 
hedge, will generally be found, on a clear night, to be 
eight or ten degrees wann» tiian duiteunding unsheltei^d 
parts ; and it is well known td ' gardeners, that less dew 
and frost are to be found in such' situations than in those 
which are wholly exposed. 

There are many independent t^rcTfmsrtances which modify 
the effect of this action, such as the state of the radiating' 
body, its power of conducting heat, 8cc. If, fbl* instance, 
the body be in a liquid or aeriform state, although the 
process may go on freely, as in water, the cold produced 
by it will not accumulate upon ttie surface, but will be 
dispersed by known laws throughout the mass ; and if a 
solid body be a good radiator, but a bad conductor of heat, 
the frigorific effect will be condensed upon the face which 
is exposed. So upon the surface of the earthy absolute 
stillness of the atmosphere is necessary for the accomula-; 
tion of cold upon the radiating body ; for if the air • be in 
motion, it disperses and equalizes the effect with a rapodtljlt 
proportioned to its velocity. • 'i »>»: 

It is upon these pritidiples that Dr. Wells faai salii^ao- 
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torily explained all the phenomena oonneoted wifli dew or 
hoar frost. This deposition of moisture is owing to die 
cold produced in bodies by radiation, which condenses the 
atmospheric yapour upon their surfaces. It takes place 
upon vegetables, but not upon the naked soil. The fibres 
of short grass are particularly favourable to its formation. 
It is not produced either in cloudy or in windy weather, 
or in situations which are not perfectly open to the sky. 
It is never formed upon the good conducting surfaces of 
metals, but is rapidly deposited upon the badly conducting 
surfaces of filamentous bodies, such a^ cotton, woolj &c. 

In remarking that dew is never formed upon metals, it 
is necessary to distinguish a secondary effect, which ofteu 
causes a deposition of moisture upon every kind of sur- 
faces indiscriminately. The cold which is produced upon 
the surface of the radiating body is communicated by slow 
degrees to the surrounding atmosphere ; and if the effect 
be great, and of sufiicient continuance, moisture is not 
only deposited upon the solid body, but is precipitated in 
the air itself, from which it slowly subsides, and settles 
upon every thing within its range. 

The formation of dew is one of the circumstances which 
modify and check the refrigerating effect of radiation ; for 
as the vapour is condensed it gives out the latent heat 
with which it was combined in its elastic form ; and thus, 
no doubt, prevents an excess of depression, which might, 
in many cases, prove injurious to vegetation. A compen«> 
sating arrangement is thus established, which, while it 
produces all the advantages of this gentle effusion of 
moisture, guards against the injurious concentration of the 
cause by which it is produced. 

The efi^ects of radiation come under the consideration 
of the horticulturist in t^o points of view : the first regards* 
the primary influence upon vegetables exposed to it ; the 
decond, the modifications produced by it, upon the atmos- 
phere of particular situations. To vegetables growing 'ita 
the elimatbs for which they were'' originaUy designed by 



nature^ there can be bo doubt that th^ acljum of radiatioa 
is particularly bonefioiaU/ifrosa ibe deposition of i&oistuMi 
vhicbit detenniii^ upon .their foliage ; but to .tender plants^ 
artificially trained to xesist the rigours of; an unnatural 
situation, this 9Xtra degree of 0cdd may proye highly 
prejudicial. It also appears pcoi^^, from observatioQ^ 
that the intensity of this action iBore^aseB M^th the distance 
from the equator to jthe poles, as .t^^. lowest depression of 
the thermometer .^l^ch has be(9P i registered betwei^ thot 
tropics, from. t]|^ cause, is 13^; .^ber^as^ ; in the latitude 
of London, it not uqfj^aque&tly amounts to 17^« But 
however this jop^y )bQ> . it is ..certain that TegeAatipn in this 
country is UaUo 4o be i^eoted at night &om the influenoa 
of radiation, by » tenq»firaiuire below the freezing point o€ 
water, ten mmiths in;Uie year; andeyeninihetwojaonths^ 
July and August^ ^ whidi are- the only exceptions, a thev^ 
mometer, covered with wool will sometimes faU to 85^j 
It is, bowevelTv onlyJowiyegetatioo upon the ground which is 
exposed to the full rigour of this effect. - la such a situatioii 
ibe air is oooled by the processi, liesupcm the surface of 
the plants, and, from its weighty omnot make its escape^ 
but, from iho£idiageiof a^tree^'or shnib^< it gUdes off, and 
settles Upon the grounds !; 11 :/,.> < ,i/. : . *. 

Any tldngwbicb obstrfifts; tbe.^f me < aspect of the aky^ 
arrctsts in prqioitioti'liheprogpr^saraf this refrigosation, and 
the slightest co^eidi9g|Qf doth )0f' mattings annihilates it 
altc^eithen Treos^r trained npon a /wall or palings or plants, 
$0 wil. under tbcar protection,^ are at onoe cut. off from .a 
large portion f<>f this;' evil ; ' ^aoA jansv stiU further . protected^ 
if within a modei:ate.4istanci^ o£ another opposing screen* 
The most perfect combination^ /for the growth of exotio 
fruiits in> the open aic^w^d be, a numhcar of parallel 
walls, wittdxiMa short distance of one another,, facing the 
south-east quarter of; the heavens; the spaces ; between 
eacb^ should be gmvelle4» except a, nanow border on eaob 
fi^de, .which ^should be .hept free fnom. weeds and otix^ 
vegetsM^ ! Om die>southem^sides of these, wallsp^aches* 
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neetaiinesy figs, &c, might be trained to advaatage ; add, 
on their northern sides, many h^dier kinds of fruit would 
be very advantageously situated. Tender exotic trees 
would thus derive all the benefit of the early morning sun, 
which would, at the earliest moment, dissipate the greatest 
accumulation of cold, which immediately precedes its rise; 
and the injurious influence of nocturnal radiation would 
be almost entirely prevented. Upon trees so trained, the 
Absolute perpendicular impression could have little eflect; 
and this might even be prevented ■■ by a moderate coping. 

Mats^ or canvas upon rollers, to draw down occasieofdly 
ib'frdnt of the trees, at the distance of a foot or two from 
their foliage, would, I have no doubt, be a great advan- 
tage in ^certain dry states of the atmosphere, b^ore alluded 
to ; andy in the case of walls which are not opposed to 
others, would be a good substitute for the protection of 
the latter. 

o. Experience has tatight gardeners the advantages of 
warding off the effects of frost from tender vegetables, 
by loose straw, or other litter ; but the system of matting 
does not appear to be carried to that extent which its 
simplicity, and efficacy would suggest. Neither does the 
manner of fixing the screen exhibit a proper acquaintance 
with thei principle upon »widoh it ds reiiorled to : ' it' is gene- 
rally bound tight round the tree which it is required to 
protect, or nailed in close contact < with its feliagej 

Now, it should be borne in mind^' that the radiation is 
only transferred from the tree, ta the mat, and the cold of 
the latter ;will be conducted to the-, former, in every pohit 
where it touches. Contact should therefca*e be prevei^eil 
by hoopsv ior other means, properly applied; and the 
stratum of air, which is^enclosed, will, by its low oondbcti' 
ingpowerieffeotuelly secure tlie(dant. With their foliage 
thus.pcot^ted^* and their roots well covered witli fitiber^ 
many evergreens might, doubtless, be brought to survive 
t)M9 rigour* of, our wifltersi which are now confined to tb^ 
itunt^i growth ^pfy Duo green-house ^and<coii8ervatory« 



rv. ?.» *. 
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The secondary effect which radiation has upon the climate 
of particular sitaations, is a point which is les3 frequently 
considered than the primary one which we have been 
investigating, but which requires/ perhaps, still more at- 
teption. The utmost conecaitratiDn of cold can only take 
place in a perfectly still atmosphere : a very slight motion 
of the air is sufficient to .disperse it. A low mist is often 
formed in meadows, in particul^ situations, which is the 
consequence of the slow extension of this cold in the air, 
as before described ; the agitation of merely walking through 
this condensation is frequently sufficient to disperse and 
melt it. A valley surrounded by low hills is more liable 
to the effects of radiation than the tops and sides of the 
hills themselves ; and it is a well known fact, that dew and 
hoar frost are always more abundant in the former than 
in the latter /situations. It is not meant to include inithls 
observation places surrounded by lofty and precipitous hiltty 
which obstruct the aspect of tbeisky; for, in such, the 
contrary effect would.be produced.- Gentle slopes, which 
break the undulations of the air^ without naturally circnn»- 
scribing the heavens,^ are most efficient in promoting this 
action ; and it is worthy o{ remark and consideration, that 
by walls and other fences wa may artificially combine 
circumstances which piay produce the same injurio,^ 
effect. 

But the influence of hills, upon the nightly temperature 
of the. taUeys which they surround, is not confined to thk 
insulation; radiation goes on upon their declivities, and 
the air, which is condensed by the cold, rolls tlown> and 
lodges at their feet. • • ♦ •** 

Their sides are thus protected from thet^hiU^c and H 
double portion of it falb upon what mady are apt fto cod- 
sider the more sheltered situation. Experience amply 
confirms these theoretical speculations. Lk i^ a very old 
remark, that the injurious effects of cold ocour chiefly- & 
hollow places,: and that firosts are le^'se*rere'UpQn 'UHs 
than in neighbouring fdains. • It is consistantwiCb-my ovm 
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observatioiMy that the leaves of the vine, the wahint-tree, 
and the succulent shoots of dahlia's and potatoes, are 
often destroyed by frost in sheltered Tallies, on nights 
when they are perfeody untouched upon the surrounding 
eminences ; and I hare seen a diflference of 80^, on the 
same, nighi, between two thermometers, placed in the two 
situations^ in fimrour of the latter. 

The advantages of placing a garden upon a gentle slope, 
must be, hence, very apparent : a running stream at its 
foot woddd secure ithe further 1>enafit of a contiguous surface 
aot liable to Tef)%bration ; and would prevent any inju- 
rious stagnation of the air. Few situations are likely to 
fidfill aU the conditions which tbeory would suggest for the 
more peiiect mitigation of the climate in the open ear; but 
ithe preceding remarks may not be without their use in 
pointing out localities, i^hich, with this view, are most to 
.be avoided. 

. littb is in tke power of the horticulturist to etkei in 
ihe way of exalting the powers of the climate in th^ open 
air, except by^ choice of situation with regard to the sun, 
and the concentratiim of its rays upon walls, and other 
sciseensw The natuiel reverberation from these and the 
subjacent soil>l 18,1 however, very effective; and few of the 
prodiuctionsof the. tropicd'regions are exposed to a greater 
heat than a well trained tree upon a wall in summer. In- 
deed it would appear from experiment, thiit the power of 
radiation front ti» suii, like that 6f radiation frotn the 
earth, ;increases with the distance from the equator, and 
there is a greater diffisrebce between « thermometer plabi>d 
in the shade, «and another in the solar rays in this coun^, 
than in Sierra Leone, or Jamaica. The observations of 
the president of this society upon the growth of |nh€^ 
applesi is in exact accordance yriA tiiis idea; for he has 
remarked^ that this species 'of plant, though extreinety 
impatient of a' high temperature, is not by any meaixs so 
patient of the action of very bcMlnued bri^t U^t' t^ 
many :ioAer plants, €ttid much less j^o thaii the Hg iM 
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nature, Ihere can be bo doubt theU; th^ actum of radiation 
IB particularly b^i6ficial,/|frOBi tbe depositioa of moistiiie 
nrhiob it determiii^ upon .thdur foliage ; but to tender plants^ 
artificially trained to resist the rigours of. an unnatural 
situation^ this extra degree of cold may proye highly 
prejudicial. It also appears pn^b^ble* from observation^ 
that the intensity of this action increases mih the distance 
from the equator to the poles, as ^ lowest depression of 
the thermometer which has hei9ii registered between the 
tropics, fromtitos cause, is 12^; . whereas^ in the latitude 
of Xiondon, it not unfj^equently amounts to 17^« But 
however this i«ay>be>. it is .certain that vegetation in this 
country is liable lo be affected at night from the influenco 
of radiatioii, by a ten^ieralure below the freezing point of 
water, ten numths m the year; and even in the twojmMiths; 
July and August, which are the only exceptions, a ther- 
mometer, covered with wool will sometimes faU to 85^« 
Itis, however^ only 1qw> vegetation upon the ground which is 
eKpotedr i» the full rigouir of this effect. In such a situation 
Ae air IB cooled by the processt» lira upon the surface of 
tbe plants, and, from its weight, cannot make its escape; 
hut, from the fidiage of a tree -or shntb^ it glides off, and 
settles «pon the ground, i 

. . Aayithing which obstructs the- free aspect of the aky, 
airclsts in. propottion the progress of this refrigoration, and 
the slightest coiveriog of clotiA >or mattingt annihilates it 
alt<ig«ther^ Trees,' trained upcma wall or paling, orplants, 
towik zander their protection, are at once cut off from a 
largO' portien of this evil ; and ai» still fiurther protected, 
if within a moderate distanc<e of another opposing screen. 
The most perfect combination^ for the growth of exotic 
fr«Mfai;'ini tike open air, would be, a number of parallel 
mihj .within , a short distance of one another, facing the 
sootb-ieaat quarter of the heavens; the spaces between 
eacJi^. sfaoidd be gravelled, except a narrow border on each 
lidej:^ which should be kept free from, weeds and other 
vagetilbleB* ; Oa tfieiSoutber&Bides of these walls peaches^ 
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r&ysy by their own inherent powers. The only known ad- 
vantage which can be taken of , this peculiar power in dark 
snbstanceSy is, in the case of covering up fruits, to pre- 
seo^e them from the ravages of flies; grapes which are en- 
closed in bags of black crape ripen better than thos^ in 
white, but I believe that it is admitted, that neither dQ so 
well as those that are freely exposed. 

I come now to the consideration of a confined atmos- 
phere, the management of which being entirelv dependent 
upo^i art, requires in the hoicticultjaralista qiore extended 
acquaintance with the laws of nature with regard to cli- 
mate, JEin jl greater skill and experience in the apjplicatiQn 
qf his means. The plants which require this prot^cfion 
a^re m the most artificial state which itb possible to conc^i^e ; 
fofji not only are their stems and foliage subje»ct^tp th^ 
vicdsedtu^es of the air in which they are immersed, but , in 
mpst CAS^s their roots also. The soil in whigh they aire fiet 
to vegetate is generally contained in porous pots of eartheffr 
ware, to the interior surface of which the tender fibres 
quickly penetrate, and spread in every direction. ;. they lure 
thuf exposed to every change of temper^ture^jEmdikuioilcUty 
aj^dt are liable to great chills from any sudden, iqcre^^.oif 
eyaporatlon. This part of the sulyect naturally diy^les^ljfw^ 
i^jto twp brwches, . The i$rst regards the traatmea^t o^ suf^ 
e3;:otics,. (^|J^9 ^hoUy deipexideut upon the lurtificial f^tig^^ 
p^erie ^ hot-houses: the second refers tp ij^^ nw^^exfXigap^ 
H\^9?^. ^fi(li^r plapts which only require jto^I^e pj^qj^^ 
i^ gr^^rho^es. part of the yeaf,>ut4uxi9js .^Q^j^i^ 
m(2p;tns aria .e;Kpo9e4 to the c|ianges of t^.ope^ ^^.^^ I^ 
sliall first offer a few remarks on the atmospbeiri^ ^f ji^b^t;, 
house. 

The principal considerations which generally guide the 
management of gardeners in this delicate department, are 
those of temperature; but there are others, regarding 
moisture, which are, I conceive, of at least equal import- 
tance. The inhabitants of the hot-hoiMie p^ all imtiye^ J>f 
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The secondary effect which radiation has upon the climate 
of particular situations, is a point which is less frequently 
considered than the primary one which we have been 
investigating, but which reqLs,. perhaps, still more at- 
t^tion.' The utmost concentration of cold can only take 
place in a perfectly still atmosphere : a very slight motion 
of the air is sufficient to .disperse it. -A low mist is often 
formed in meadows, in particul^ situations, which is the 
consequence of the slow extension of this cold in the air» 
as before described ; the agitation of merely walking through 
this condensation is frequently sufficient to disperse and 
melt it. A valley surrounded by low hills is more liable 
to the effects of radiation than the tops and sides of the 
hills themselves; and it is a well known fact, that dew and 
hoar frost are always more abundant in the former than 
in the latter situations. It is not meant to include in: this 
observation places surrounded by lofty and precipitoiuihilU, 
which obstruct the aspect of the sky ; for, in such, the 
contrary effect would be produced. Oentle slopes, which 
bireak the undulations of the air, without naturally circum- 
scribing the heavens, are most efficient in promcyting this 
action ; and it is worthy of remark and consideration, that 
by walk aad other fences we may artificially combine 
circumstances which may produce the same injurious 

effect* 

But the influence of hills, upon the nightly temperature 
of the. Valleys which they surround, is not confined to thLs 
insulation; radiation goes on upon their declivities, and 
the air, which is condensed by the cold, rolls down, and 
lodges at their feet. 

Their sides are thus protected from the chiH,' and a 
double portion of it falls upon what mady are apt to cod- 
nder the more sheltered situation. Experience amply 
confirms these theoretical speculations. li; is a very old 
romark, that the injurious effects of cold occur chiefly in 
hollow places,: and tlmt frosts are tests'' severe upon hills 
than in neighboiiring plains. It is consistant with my own 
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^•'»'t" ^-"' ■'■ • WITH- A XtJlTS. '^" ' ■ '"'■ 

Itit 'pa||e 3 W«' descrlbeCr a wdbdeh stbck w handle for 
holding tuiiiing-iools Itt»' having U ^iHdiuf-Aiim^^y which 
to govern the position iff the toole. We sMJf now pro^ 
ceed to show other contriyances tot eSdcimg ihe same 
aerfrabW object. • ' '" ^ 

,1'. . ». ■. i:i''<.K "Mt 111 * 

■*' '!■■" 

^' Ifji. O. Munwating*e Hanmmd Gvm: '^ ''''' 

' Heprefers, for thelarg^ ahd Ibiighaiiat^'dirhti'ti^^ 
<)bolgy to nse' the well seafoned d|k>ied of'^cs^i^^e^^^l^el^ 
Irtiefn broken nip/' These are made'if ^.ini^ire'^^a 
jind of oval shapi^, ^ Atmi hi %J 1 o^]plkt^' ttHf^B 
stt^ounds the end df the handle i^it' th6* tool ^wLth^ a 
lijl6](i of irdh; endilig to^ dteU/ariWiiktoa^l^^ 
hiliilflb, 'ttittd nidin^ it gerve tK^' ^oti1>le - jptutpo^ 'of a 
fe^te^H guiding handle; Fi^;2iyWk£^^Vii^aeM 

' A stirf moore eitectual g:ttidi0g-lia^(tt^' ^^ ]^^or?saw 
itt'iilk'banas of ih€$ WbikitiM ftoth' Madcli^ten mentimed 




«6Mf<til$edibi^ the ofyetliBg hdtes'With^ Ikt^ iU the n^er 
A^MM^iii fl^?9lV mahiaiepte^&ikU 'M Ibbdl^ WiU^eci; 
B^tf^ tuth&^ ti)^, i^'the pldu^'hkndld;'^*^^ dktbff^'cu^ 
^re^^iitSA^^^ Idtig'h^dl^i>f^he «6br; tod^'p^ 
lathe-rest. Fig. 4 shows Ae fctoi" 6f flii^ hseiU*toiltf' '*^' ' 

7%6 Editor's Guiding-handles, 

The Editor, taking the hint from the last mentioned 
gaiding-handle, thinks its services onght by no means to be 
limited to that particular application of it, but to be ex- 



<. > 
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onrnge-tree : and he is inclined to think, that, on this 
account, they may be found to ripen their fruit better in 
the spring than in the middle of the summer. This energy 
of the sun is at times so great, that it often becomes ne- 
cessary to shade delicate flowers from its influence ; and 
I have already pointed out a case in which it would be 
desirable to try the same precaution with the early blossom 
of certain fruit trees. The greatest power is put forth in 
this country in June ; while the greatest temperature of 
the air does not take place till July. The temperature of 
summer may thus be anticipated a month, in well secured 
situations. 

The greatest disadvantage to which horticulture is sub- 
ject in this climate, is the uncertainty of clear weather ; a 
circumstance which art has, of course, no means to con- 
trol ; no artificial warmth is capable of supplying the defi- 
ciency when it occurs; and without the solar beams fruits 
lose their flawur, and flowers the brightness of their tints. 
It has been attempted to communicate heat to walls, by 
means of fire and fines ; but without the assistance of glass, 
no great success has attended the trial. 

It is well known that solar heat is absorbed by difierent 
sat>stances, with various degrees of facility, dependent 
upon their colours, and that black is the most efficacious 
in this respect It has therefore been proposed to paint 
j^arden. walls of this colour ; but no great benefit is likely 
to arise .from this suggestion. It is probable tiiat, in the 
spring, w;hen the treses are devoid of foliage, the wood may 
tims be forced to throw, out its blossom somewhat earlier 
tb^. It otherwise would do; but this would be rather a 
disa4yl^itage, ,as^ the flower would become exposed to the 
vicissitudes of an early spring. It is more desirable to 
check than to force this delicate and important process 
of vegetation, as much injury may arise from its premature 
developement. When the tree has put forth. its foliage, the 
colour of its protecting support can. have no influence m 
fan w^y; the leaves cover the suifacei and absorb the 



bill '^.W^j^'^ *'•» • •• » HH •! i. '/'»l(l !»rf.'/ »iti*.ii il^^jit 
^'^ • ^0 f ouu4 )}y land to ?igrluigto?i !»> yeffl»oftfc^ ^t 



plWftt. dyop dpvBL upoip, thfi pprt,#lj ;Ptt .;^, §i^4A^> and ft 

/ '' We left Whitehall between two and thv^p'^^^oph in 
^ aftiewVQQPt.Wftbe .Coflgir^ft, ^ l^t ^ rwiAbqailij! and 

Sft^^J^flphp ;<^ .t^^^ PlHWiffiv'. ^'./i;-.!. oi ;••:..;; <./it\^ ^wMi'-'. 
^j,^^ T^9fpp^utif«s (rf,%I^^lpp?dx,,^^.♦ilA ti?«i^ ^Q^t9. 

by which it was accompanied, niig)it.jV9ll^^ay/^^/pp^9|B4fA^ 
we had a good boat, furnished with a gentle^^ijQi^'^ PW^ 

%P?4 19 fip^ if^lS^. P%9 of pine,. wood, yery,drj;,qf, 
c,Q.ur?^,^^..^pq,,7^^y,^pt, frpo^ tl?^W^^ 
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United States of North America^ and Uanada. 
the furnace and boilers, occnpied the middle of the^yesseL 

fresh north wind blew the flame directly. t'owar34,. and 



)ta<m!di^tr«itf'«6 v^h fir^ 4ith 'the ^IfM^t^'^tit '^flkp- 



»Uitie'4iti9ortt/fifty'%Hh th»*pbo|>ld;-'(wiii)' 4em^'d Ve^r; 
iodifit^rto't ^d'tb^e'''^ak^!);"^fac(^^d^a ih' faaViJiK rf'^ekoV^^. 




hy a ikltmy^liM % a'^td&'tioti'of' /<!'iis'ai>p^elit'a^^^; 
that is, near a shelf in a closet, ^h^ it cbmiiinni6ati6d*i^e 

t« the"feoa*a*.'' ' '"■'^ ''■'' "■■'■'' '"'^ "'•''*" ■' ■" '^'■;i ■•'■''' ''' 

•" we' fbtkUd i«Ms 'dtSfef tifiJileasianlf'ijirdum^ahbgVffiS 
bokt stotlj)U-y<^v«?MI^iih^^, '^dlBbrSiii; places, db Ktii tv^oj 
shores of the lake, to deliver and'iietfeiTefte^tVantfVfii? 

cnaptein 'hei^'e±\x^biy'malffAj'^^ ^-Jeferfe'dfelaydS' one 
and Wo hduMt'&'jna^;'"- --'';'!'"' --. ..^.r-., ,,.,.., „ .;,! 

" » At thKe-^i6^M'fii «h^ i^dMiD|''-wb' s^pi^'^St' Wk- 
Hbgloiii' rftfd I6ft tfi^ '<i¥tta^«aW' HH^ea ^n'^rHf^^m 




v^'tepfd;'Md ^Sd6il rfrriVM afttie'Aiheflcdn dnsfcih- 

liirade v'Wtis ' vm' m 'visit&ai" iiat^<ter "b%g«gB''Wi8''kQ*' 

e^tnihed,'ltid <«re-iN^"tr^kfe'd '^\h.m gt'eatgs^' 'ct^li^y.'^ 
'""This bd^oriy '(fAr'W M^kWrwit&iiy m^6\f)m^ 




ilpon the westeiti sidS'pf the river Sofcfror AlfclieTieti, and: 
wks d6sigli^d to bohitnaiid^ the cbmmtinid^lion hefl^een 
that river and lake Champkdn. In oonsequetice 6f a tate 
determination, that the boundary Che (ti^ie 4${h 4^e'g;ijee or 

* On our return, we found the Congress under a new captain, and a mucb 
more strict police, which left no further room to complain of negligence. 
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Ifititude) passes a little south of this castle, it now falls to 
ihe British Government. 

" The current favoured oar progress, and we poshed on 
yeiy impetuously through the quiet waters of this very 
f^derable river, whose smooth surface was thrown ii^to 
,wf^Y^& hy our rapid course. 

,;. ** W^ both left ^d received ppssepgers.at the XsU qux 
ffaix^ d^ven mi|es from: the frontier^ and eigljit . or nine 
fiqili^, St, John'4, but without going oursQlves on idior^; 
and less than one hour firpm the time we l#ft it brought rVts 
to the wharf at St. JFohn's in Lower Capad^, 
,, 'M^h^.mer St. Lawrence* the mighty Qmtktioftli^^o^t 
jnagnifipent collection of inland W9ter;i^ in. \hfi, worlu, tlfe 
3|trprth American lakes, individually like jb^^ ool^tiyely 
.c^feriQg the .area qf £ui empire.; already ^nliv^p/^ 1)7 the 

;, sails of con^merce, bordered by thriving villag(^.^p^ settle- 
jpaents^ a|[i4,.bei'^^ter to be. surrouf^ed ,b|y ppp^lp^f^ ^wns, 
,f||id .^jtldes, and countiries; ^ssoci^ted ^ .tios njpf:.j^,Yi^ 
jj^lfch.reali^s> and with such anticipatipus^ it is impo^^^Ie 
|t9'^pi[oacb.the St. Lawrence wiiJbi ordinary fpe^^gs, qr to 

.(giewJt -AS merely a river of primaj;y n^pgnit^^e* 
n flAhea^y th^ two gre^t. cities. of Cgjo^^^^e.erj^^^ 

»^;}|9 >9r4^TPf Europe, sendi^ her flee.tpi )f> jQijeb^ ^ 

;.^eKij,tp,,^pntrfi^ ; ^e^Iy two hundred, miles of .intervening 

.^ter-wr^.TOjif .^j flfss!^ het^gem tl^^. i?i<*es. by i»teain- 
boats, some of which are ^ large in t(mnaga.|is j[!nd)fUjipn 

,i(^i;;sV^p8,of wsff. Itisnow^w Vj^ry d[iifi^q^t iMt to be 
,yaftp4,on.jJie St. jUwren^e. fi;ftlft,^jOn^riQ..tp.,>tbe 

^Hf^Wfe f?tdistance of nearly s^yj5fih,ijndr qr^^pi 

xi^'WPH^^, ^J^f^ differs little fjcom. ope t^\isan,d j aniitJie 

; ,^tire,xwge frpm Lqjke Sujjeripr if tjiro .th9uwi<i L ^ a 

^tw/ 'i The cu^ent is coxi^iclerable, ^rpb^ly thr^fi IBUe.?i»tt 

, fcpur ^eijer^y, but in some jJac^s ij; h^^ 9^9^9^tk.4l^^ 

thatforpev^^d.^eqyer, instead of ^ps^i^jf/,^^ it pQ^j^ 

.49es,jy# ^.imrj^ed. surface^ b^qoui^S pert^r]ije4^ ?^d 
,,][iur];i^, alpng with murmurs and eddies, and in ^ ij^w 

places with foam and breakers. 



' » This is pat«6t1aify Weyj^^f 4lie fERiiitAib^H^^ 
fifty miles above Qaebec/ where fl^'rf^M'li^tJtdUl 
-Jri4iiJ mf A miB/iiati-me'fik^^&'^iiV''¥^Midh 
lesis ; titUnkoWibac8';Hi«3eIi<^p{iyM't(yM'i»tttMJ^iIIf 

me passed, & terrific reef, atict'%Mh'*i)il6' mnfAi^'% 
emiefbnU'h6\iceimi*-widtf.' 'fKhMgh* ^fti^'^^it^ls'l^^) 
^team-bc^ite an^' -ntft'liyii'iit tild>iii|^l\ Siid <4d 'in8t^l«e^ 
«Id{% fels 86{ai(y<bate''bwd-^M)B&%b'to itt«H^ 

"The speed of (he'steadi^bottt had; lft>WtiVi»r,'"%^ 
iurpassed'%fl6rt-'df ^ fiMd itiiriffile^ 
iu^ivedSlf^'thg'gtdditff i]ii!)1ri9iv' A*t fl^ te^(i^"eiidi't>r^H«d 
{oithi 'M'1ffoiftir«ali''llh)i''Ml^iitD,' 'eoititii«s8^'1iy*t^'^lkfoid 
of St. Hel^hd, h iiroitapeint^l'(lift>tH^ ^t«bii^l^{(&i; 't^ifi^ 
^ery ithie^'^l!^ tItfU M^rtH^' «lbA^t;>'dr«"1tet<6^t^^ 

■fe Is, 'howe^e*;- ttdt^'teflSf'^ HSiSmA tifg ri^iei'lS'SWitfifta^ 

for after p^ifinlg'^lhiit ^^'^ktvti&i^s'ill^Bbiti^tolf^^ 

te their moofrf)^;' ^i*iS:6 '4]^^«f Aid tf ifli* tbml '' ft rei 

i^ftaiieb &Vet7irir6^*%iMVV^^V^Ii»^^)^ 

this current. I M^^iimf'^midk Mki ^M^bi^tf^dd^icbte 

«IVfet&ge,^dib)^^oiMrlifbt^'I^«MMiiiit^ 

madbfei/h64a^Wi^.- •■♦•*-■'*< *"■" ^■'" ''■•"*'^ ''" '*'''"?• v^'teo'T 

"• ** AJftotf^K'flik'rttft *«te««''^{fld^to B»^^^ 

«ide» of thbSt. £awffe«6e; i«'l»yji 'tell^rItSji'flv«t''iift«li» 

f^; a-^itl^iktiiy^dfdtiiyh^ Wa^kfit^'W'tr£vflr'B^- 





%iwrt6t.¥«s, a^ai^ '^^rflf : ; "With i'M*'win*%^i^s 
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. '* Qnebeo and Montreal were tiierefore a. great way 
Bipoitf as regarded facility of intercourse ; now they are^ 
in this respect, very near, and it is possible to ^isit either 
city from the other, quite comfortably and at ease, to 
tnnsact business and return, within the period of four days, 
although . the distance is one hundred, and eighty miles. 
This wonderful fiuulity has been imparted by steamrboats^ 
of which no fewer than seven now ply between Mon^ 
treid an4 Quebec ; they are named, Malsham, SwMTtsure, 
Lady Sherbrook, Quebec, Telegr^h, Gar of Commerce, 
fMBid Caledonia.* .t .. 

, y The burden of. the Malsham U upwards of mxi hundred 
tons, and that of the Lady Sherbrook was fitatedr/ito us 
l4;0ight hnAdred ; these are the largest, and. mpsti^of the 
^theis are. considerably smaller. .; i.i - ^!: •« . 

.. »r Th^ wee built /vdth deep holds for. ^r^ic^^ wbi«h 
appewi.to .be.much more an object wi^ them thuitjpas-, 
sengers. Going down in the Swiftaure, of betwf^en ^ thcee 
a^ fqiir hundred, tons, we had but. .about a^id^in^rcaibin 
F^^gfiV3/; and returning in the JUi^sbam. iii(e>Wd,^ 
four, iThe accommodations are good^,ao4 -thf». provision 
fpr t|ie tablQiam^Ie.; for. dinnesjr it is luximpff3.; there b a 
lj;^h. ai|;irno!Pli> fwr dinner is .nt iour, <o!clock»: oiwl l^a i^t 

\i^h^m^^V^% flf tfe? Wts..gfrteke, in ^i tha go^ 
thiqgs; swie of them* at least, are convivial, with their 
glieiE^Ht <^ ^i^ , l<>ng ^ drink wine» if hich is the common 
pj:ijifftj^^jjl> C^^ar ■: .,,..., .. ..... , •, 

a.,V„§QP^e,x^f;.jl;hem appear .tp be in danger from repletion; 
wffot^A^i^WtMtl^ld bodily exercise, add swimming, as they 
4?b49 *.fBa^/?fc)»*«Jfy» it is wt, extraordinary that they exr 
hib||ltitl^jPJ}y^c^Le^cts of gopd living; they are^ however, 
^K«y;^9|?)*fflfW/8P<l oc>uy!teous t9^. thieir passengers, wha are 
igad^e|&c||y comfortable on board .of their boats, .-. 
vjjoiyjl*®J(?»ftpMwiT5;.^ s^u^^ the hold, and 

iqggfi^rs^tllSliJit^aj^^ d^ct; tbi^ circumstance, with-tbo 
^^!!^,C>tkf^ Ml^i>^4 the iburden of freight which the boats^ 
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carry, causes them to move much more steadily tiiao' ouris 
of the United States do. ...;.' 

** On board of tiie. Malsfaam we cotdd scareelj^erceim 
the jar of the machinerjf ! There being no ladies dfr bbiird; 

Mr* W and myself were permitted to apfMOjiriatii'iM 

after cabin, a very good rooniv where,* iirith a'^imifbiPtiBdllte 
fire, we enjoyed even dQmestio're<irem(Bbt^'&ad*wi^ri^<a}loii4iX 
tooocupyour time as we pleased. >t>^ <- '->/ rr* tJiiix*- Jp* 

^^ We were told <^at the Lady Sh«vbrook w^ MAh^H 
boatfin^tfae>liiie,^butwe were'not ion board ^ofhiBi^/i^^ ^^*M 

** The fuel for the boats costs about two dMifittW Mi 
fifty^eentstiie eptd^and they slop twi<^, aaee^^^B^M, and 
oace^t theThiee Bivefs; totaki^it imJ ' » ^'^^ * i^'>^^' <:^noi 

'' The^ pftssagie oMte < ten ^bllarsf down t^^Qftt^kM^ ' &M 
twelve returning; wewet^'^emiiO^dtWo'^^AglLta'iia^ 
day^^in g^ifUg - dowfi, ^imd' t^f o ' dayii * itod three^l^gtite^ In're^ 
tun)iiig^> Bwt(a^f»asrt'Of 'two ^th<ditti^t8> in^'tt^^^ 
one orthetf Ui the ftr»ti^waft dpent^ iil/tfiie dbi)k> .^i9;^ae^& 
• ("^ Steaaafih^boat^bttrindi^ has%e«[i vetf plt^fitMIb^dti^ ^ 
xrver, but is'saict^now taM <jthe9^fl^;Witt^^iin6ijp^M 
its'beingiov^dbfie. '>**v/^^ /J^* V'^^^u^iji'ui.^irov'.Oi^'^jil I - .luvjJ 

'' The- catMtn^eff ptO(idhMMl> by'the<^ b#'tW^ 

boilers of. steiwM^al0iiavliig>nOWtbeeoltt6 ittw;>tU^ at«^ 
lion of the pubUc,.in4»^£NB!qilbi^49f'fi<^V€M^^M^ 
comnces, and^espeiAldlyiofiflftiii farileaireaafUU«iiewla^^ 
Champlain, has been directed ^io 'the dati^elSl ofAte; ^ TW 
active volcano tiirhikk thM'^sCefttihJMt'catfiies^k hifth&i^^f 
seems sufficiently apalling, and few peMdhs,' Mi!^'ffi*i0 
b^^ini^ 4o>^traii^ in thiff >»9t%tU^ lie '^biMP<td^^Ieep 
without JJMfiy ' p^ttlteri^ ^at a' fhritrual ^il^MfaiftiftV 
enenQf is tii|^ withitf ^tb^^dbinbustible velticto tBaft t^^^ 
them alongi attd thai both fiito^tod wat^r,^^tiitkl^^^f{i/^i^' 
but here leagued {« ittuitttiiral allietnc^, "mHy^inii^e^ioiif 
their destmdion^li^ -Eiteriy, lieweVer;-doe^ Jt-^tiat4o 
laire ^ccurred^ tO' the'^travellerr thatr th^^l^iAfi^ous 
daiigi^ (as^^ Oie thing Ab 4ktudlty m&t^eSj'^i^^fM^^ 
fKOmtiatt liegligencei aodt p)pe9lMprtiotfi^ tod'^attUy;'iAfi9^ 
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destroy to many liuildings, «o nitioh property, aiid «o tnanj^ 
lives on shore. 

; '** I am sorry to say, that in the boats on tlies^ iior<hem 
waters, ih^ is not that degve^ of oare and ansdotis vi^lanee 
which the case certainly deflmnds, where so nracfa property 
aod so many lives are at stake. The Hioonis, as T have 
before observed, wa8,"withootdoQbt, destroyed by a cahdie; 
still candles are negligently left on boahl of most of the 
boats in the northern waters ; fires and eandles are not 
adequately watched in the St. Lawrence; and we have 
ieen, in one of the Canadian boats, a fire made in an open 
atove, standing without a chimney otf th<^ naked deck i 
while coals were every moment Mowing i^^nstpmeispan; 
imd falling on <the deck, which was made of tby pine, and 
covered with pitch ! We were also expo6<^ to^dtog^ from 
another very unexpected incident. 4)n our psksisa^ tfp 
lft» river, in a north-easterly storm, juHt fts w^ were ehtdl*^ 
ing the Richelieu rapids, where we needed 'all o*r'{]k)Wi^ 
to stem the current, and any disaster wbtiM b^'p^tHiarly 
end>arrassmg, we were presssing on, not^eilly with ^Wi^tfid 
steam, but with a strong and fair wind, whiclh Stridned'ev^ 
tturead of our large square sail> the only one which we iai* 
lied; oar mast, apparently about fifty feet high, 'itedijf 
jprepartionate diameter, was, it Be^mB,'C^ feebly br^Uied 
irom the boWi iddiough perhaps suffici^Mly in- tite ^IMI^ 
direction; : '*^' 

, ^' Theeaptaitt> having been up the f^«e<i»ditog tiigHt, %bs 
asleep below; I was on deck, and observed' ttet 'Mir tiJftfV, 
vith its feeble shrouds, was i^lrained'4ofiie'^utiltfoilt an^ 
£ek.8dmeianxietylestitsho«[ldf^." GMj^'M^i l^^m 
aearoely> seated befoiie a crash "and an clilclry brdngM ikk 
again lipm deok. > •- - ' >^-^ i-^^> :;.:m/. = .^ r*.» 

^A'' The wind, it^ppears, isuddenl^ l*if%^)tttoid^i trfd*^* 
viokflAsffuiffl hmk an angry* ^^lood'instaiirtfy'fbrei!^ die 
aflaback npoQ^the mast, eiaiAh^^ bem^no^ade^uMei^fil!^ 
«an braces to: sustain the solitary "pine, 'it « siiappM likl^ 4h^ 
tstemi q£*4 4obaiDoa pipe vthe Iwo'cfiimMys ^ff^&n*^^ 
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yards bdiind it ; tmd tJae hesivy i^ur» vhi^b 9upported tlrti 
sail at top, falling vidi^tly across one of thorn, wa3 broken 
quite in two ; tl^ mast atso^ in its fall^ jbroke the hotizojatal 
iron rods, which crossed eacl^ ptbepcand werq fusten^J;!^ 
some high frame-:«ror^^ to s\^tain tbp chisaii^|[$» the stdl 
fell over the months of both chimneys, and $hsat fikem up 
completely; and from the top ^me gf tbem, sustained (bjF 
the cords which ii»s,tened them to t^ sail^ hnng>the tmi 
li^rokon pieces of the y^4> probably fcnrty £eet ;in langtb* ) » 
''The captain could. not be. ifame^tely found; the 
Canadian seamen who managed the boat vocil^rat^d most 
furiously in Prench, but seemed utterly confounded^ md 
wiU^put vesour^e ; and spme feeble attempts which thegr 
made to disengage the sail from the chimneys ovlyjf^l^ik 
mprejentir^ly over thorn. In the miean time, the ^fm4tei1E^^cb 
coAt^iu^.to.blow vicdently^ jerked: tb^ s^ mdits^ bfpkeil 
spajrs with so n^uch foifc^^ th^^t tbe^e^ w^ mm^ji .dmSPK 
ttiat the cbi«W^^rWpuld,gp Jby the Hn^urd ; j|i irhi»h ou9e mk 
fiimaoei^, b^^ng ji^^l^9[tio^ beloiv^ would: thnox^ (m^ tMf 
Qomes vampi^lji WW ^ deck, ; ^fjd upon , tM tmfif^i^ 
gin with, whopji it Fa^ippvered, ey^n:clQse to tjie dHmnejlsl 
There appeared to be nearly one hundred of these .tierceik 
iMi^ the Q^^iiioii of i^ytpo^pf iiliie^ vr]pjich.wQiild probably 
occur if ^jbpckr^y. ib(^ ftt^, wmH . WFoivie ^m m ^e^^^ 
^y^e; JU&4 fi^o^ im ,^rm s^»ee^ 4ft^ ^xih s^i M n g th»^ 

fire, o]i^r>oat* wifb^t j6^ther stewi or SAiU woiddv^be c<mr 
p}€^t§.ly $mnamg«iaUe, :m4 b© Jfafcte 10 h» wi:(M&ked>|t tb» 

" J&pi,^ nftpi»^t <pf «3ietir,i(ifhilejip«or Scoteb i&oih- 
grant, w|u^e^,^jifas qn^mfd^w^ W4)epi]ig. a^d wriag|iR« 
his hand^> jiud e^lftkl^Qg-tt^t .we should all be los&>'^. 
captain .^rriyed on d^ck* The wmd galled ihe saoii amnlS' 
tbj& ftpp vpf Pll^,)af i\m chkiMys, (wbi^ was.but onto pdlniB, 
likp ^ {>M^lHre9afi)>.so ihafr tbe^ esumsmmm »i»i<?< gn;)totaly : 
|])erforated, and the chimney stood op llirough it^/i31»': 
Oitiier i^himnesTviwas so. liM^eradi,by thie fiilhef t(u 
itf^iild>n0t-{iiei3QeJhe jHMt MpeciaUjr^ as# was ^giiardad aii 
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tiiat part by a strong rope, and every effort to disengage 
it failed. It was easy to foresee what must follow : the 
Bail, which being wet with rain, for some time resisted the 
heat, now became so dried that it took fire and blazed. 
•The captain sent np one of the sailors to cnt it away ; and 
ike man, with saiBcient hardihood, crawled up, and worked 
where it was on fire all aroond him. At length,, by bnm- 
iug, it fell from the chimney, and wi9 were extricated from 
our unpleasant situation. If, however, the sail, the fuel 
6n deck, and every part of the boat had been dry; and, 
especially, had the accident occurred in the night, the con- 
sequences might have been very pamfnl. But there was 
an eye superior to human vigilance which watched over 
our safety ! 

^ ^* Immediately after this accident we had a good proof 
df the manner in which science and art can somdimes 
Mumph over the obstacles of nature. We' entered the 
rapids of Richelieu, not only with an oppoising current of 
great strength, but with a strong head-wind ; but ^fill, by 
the force of steam alone^ we fought our way thrdugh, dfad 
indeed the same wind continued during the remainder of 
the passage. 

v^< The long twilight of this climate, which in a degree 
compensates for the shortness of the days, wcus exhausted; 
(^cottages and villages on shore cast t&eir evening lights 
OB the river; the waning moon, l^^duced to less &to hair 
heir fall size, had ju^ risen abo^e <6ur sl^e^^ kni iMt a 
feeble radiance on the flood and the ^o^c^i' ihe i^t^V 
uiiobscured by a single cloud, were' bii^ht 4s g^llhs in 'tiie ^ 
azttre vault; the galaxy was delicatd^'trac^il idbirbssj' ^e* 
«iy— r^U was stillness, except th^ ^dadttiitig 6f 'fhfe' Vatfei^-^ 
wheels, the cry of the stemsma^, ^d'thb occ^iobsfl^^W^^^ 
of the Canadian boatmen; *wh^ ^ ^^ ^huro^d'Sd^Uks 
apptored, under circumstances wM6h 1 ii&v^f fc^6ftri^H^ifi" 
nessed.^^ '•-.'•'• ' ' ■- '"-'''^ ^ n.r.-.r :tf>.ioiv V 

i.^fnNot only wa84here a delieate^igloW' inrjtbenlow^rf^it 
of the northern portion of the isky, sijQtdlat'W't&at'seen^ 
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through a transparency^ but there wer^ shoots of light 
darting upwards^ like very feeble flames^ now elongating^ 
now receding^ and changing their places^ . 

" After being a little while below, I was delighted on 
returning, to see a zone of light passing through th0. 
zenith, extending across the entire hacfvei^s, intersecting 
the milky-way very obUquely, greatly surpassing it in 
brightness, and forming a beautiful glowing belt ! 

*' At this moment our two chimneys emitted, volfunes of 
smoke succeeded by flame ; and a long stream of t^riilianjb 
sparks, carried far astern by the wind, illuminated the^ deck 
and the water. . , :, ; 

** The Lady Sherbrpok steam-boat, going ^down thet 
river, glowing with lamps, and streaming with firei now 
moved majestically by us, and seemed a :.fioatiQg' and 
illuminated castle. Loud vociferations of nautical French, 
from both boats, were soon lost in the rapidly increasing 
distance; while the lovely belt in the heaven$,.:bQginning 
to break, and hanging here and there in pale patdies of 
light, j^ally . v^ishetd, and resigned the. sky to the moon 
and the stars.'* . . f-> 



XLV.— '0« improved Melting-pots for BrasSf &c. tp^ 
tbiihstand the action of Fluxes. Bv the Editor. , 

Th]^ Editor lately mentioning .;tp. iqi; intelligent.. workman; 
in brass, pinchjbj^ck^ lading nietal, fcc., and who is also a 
mokejjf of ^peltpj^ J99ld^s^, the. pielting-pots for cast-iron? 
inajje bjjj^r^ ^/ji^jtey,, and des^rfbed ia our p^8^ni nom^^ 
bei;,^ he s^l \^pj,jp^ aiwwer V^y well for ;ca8^*iro|i,,,l?iii(, 
wou|4;P9f fle«y^e ;ji|y,flmy ;n%fiwi&for ,?Uoy.s,:of ,c)opper^n^,ain^if^ 
nor wherp flux;^9>ffr^,.iised,, bjc^ei^PPiflf ^hw potpsity'^iU, 
;;P5.s!(?^t^4^t^* M/oipdit npc^9»?ry t^c,j{[)TO^ lii&.fwn|<; 
m^lt^rj^^s jpf /)^ ^qjj5,l^^ ^tfl^Tbffiftgq <5lAj,i^^^ WW^i^ii 
of broken melting-pots, one eighth of hard ck>ke, an4>^i69a 

gran«latii« tiicm, tee y^^^^^ 1.1) Ic 
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the purpcMieof cloriixg the im^») oofe eigbOf piurf - of pipe- 
clay. 

He also, /or the suke of giving thtm^ a greater degree of 

gompadnesss adopted- the exo^nt phm recommended by 
the celebrated Glauber ; namelyj^ iimM of fhrtitmf^ihtmm 
meiai moulds^ winrngfy compresmd Vjf ika- aeibm of a 
mre^-presw. 

He said; tHaf: profided they wei^ kept coniinualfy hot; 
hiS'iMMtig-potg irodd serve for a fortnig^ht, and neither 
tbio ney flti:tie8 would m£(ke their'way through them. 

In making his alloys of copper and zinc, he finst melts 
his copper covered with a flux of common salt or nitre, 
and then thrusts the zinc down below the surface of the 
melted copper, and he thus avoids the loss of the zinc 
firom its oxidation. 



3±: 



XLVI.— On Mr. Tuthbb's Wind^ftimacek. , 

BesidbB cutting off the connection between the internal^ 
liniug of Stourbridge bricks and the outward widb of hiis' 
furnace, he interposes between them a^^ thickness of two 
iuches of charcoal, in coarse powder^, acting a$ a^slow con- 
ductor of heat, and can thus get his furuace up to a heat 
in much less time than if, as usual, he had to heat the 
adjcnning mass of brickwork also. 

He has also contriTed a loose brick to take out occasi- 
onally in> the front of his furnace, immediatlely atiove tile" 
bars, in order to remove any cliiikers which might cldg" 
them up atid obstruct the fteepassage of air through, them. 
These two suggestions he has adopted' at the recommenda- 
tion of Mn Duncan Campbelli 

He; has likewise added a side chamber adjoining to his 
faniace, and through which the heated air poises in 16' 
way to the chimney, as reconimended Vy Dr. Henry, and^ 

'I' For a similar application to lime-kilus, hf tke lale ^ai4r lilMft»pty««f»: 
Vol. IV, Technical Reponiory, page 227. 
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whaeh be finds exceeding^ coavenieiit foF B' variety of 
purposes, where a moderate heat is sufficient. 

Mr. Tuther,, on his lately remoying to new jpremises itf 
HigbHoIbom^ a few doors csoij from hb fonMr residencser 
where he had carried on his business of an optician^ philo- 
sophical iustrument maker, and prepaner Qfidbemroal .tests, 
£br many years, with great success, di&teiiidned to adopt 
these improvements in hb windHfnmacesv aswell as others^ 
also in his sandrbath and other furnaces jcoipfeyed by hinu 
in his laboratory, but wbich« however^ avdnatjret completed;. 



XLVII. — On the advantages of steaming and boiling^, 

Food for Cattle. 

Mr. C. Whitlaw, in his late travels through the United 
States, was particularly struck with the very- superior 
richness and quality of the milk he was furniiAed with at 
one of the inns; on questioning the lan^erd, he referred 
him to the, person who supplied faimr widi the milk, wfaa 
informed him that he fed his cows unth the coarse hari* 
stems of grasses, which were constantly refused by cattiis> 
m gewsraU on accoumt of their destroying their teethJ' 
Tfais> of course, excited bis farther attentiim; and on en- 
quiry, it turned out that the &urmer rendered these harsh,* 
though exceedingly nutritious grasses, palatable to hieM 
cows, by first subjecting th^ to theetction of steam. 

He efiteeted this desirable objqct by enclosing the grasses 
in close wooden dbests, with false bottoms^ perforated wilh 
holes, under which be admjitted the steam firom a boiler. 
" This practice baa been lon^ ago adopted in tiiis countiy^ 
by J. C. Curwen^ Jpaq, M.P., in the preparation 4>f pota- 
toes, bjr means of steam, for feeding^ cattle^ and with tha^ 
most complete si3tc<(ws^ and he afterwards applied th& 
steam to hay, kc., and even made decoctions of them*^ 

The Aiaerican faaner jiikewise added cut or cboppeq^ 
straW' to has grasses whilst steaming tfaem> and fed his 
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The rank coarse grasses of t&e marshes, wUck can only 
be eaten by those cattle whose teeth have been accustomed 
to them, but which are exceedingly nntntive, . might, doubt- 
less, by steaming, be rendered a valuable food to cattle in 
general. 

Mr. Franklin, an extensive dairyman near London, 
adopted Mr. Curwen's practice with oomplete success: 
and, indeed, where fuel is not too expensive, there can be 
no manner of doubt, that steaming and boiling the hard' 
stems of grasses, chopped straw, and other similar food for 
cattle, must render them much better adapted to give out 
their nutritious qualities than when employed in their raw 
state. 



XLVIII. — On a singular mode of making Earthen Floors, 
in Derbyshire. Communicated to the Editor bjf Mr. 
William Duesbury, ofBonsall. 

These floors are formed of the vitreous slag, from the 
bottoms of the reverberatory furnaces, wln^'re lead ores 
a]^e smelted, and which slag is beaten to a coarse powder 
under the stampers of the huddling mills, in order to. 
extract, by washing over, any grains of lead it might con- 
t^n. Of this pounded slag four parts by measure is to be 
taken, and one part of carefully slaked lime ; the whole 
being uniformly mixed to a proper consistence with water, 
is spread, if for a ground floor, upon a layer of broken 
dnders ; and whilst drying is, from time to time, well' 
beaten with a flat wooden beater, to give it a due degree 
of hardness. When nearly dry, it is smoothened and 
glazed, by repeatedly passing all over it a flat and heavy 
boulder stone, having a handle fixed to it*. If for an 
upper floor a layer of straw is first spread over the sup-, 
porting boards of the ceiling, and the composition Udd< 
upon it, in the maimer already described. . 

These floors are exceedingly durable, and indeed we 
have heard of an upper floor of a small room at BaoaaU,' 
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only two and a half inches in thickness, actually remaining 
firm, without any thing to support it, the slight rafters 
originally formed of coppice- wood having become decayed 
in the course of time ! The floor is, however, made slightly 
convex or arched, Which no doubt assists in giving it addii- 
tional strength. 

These floors are totally difierent from those commonly 
made in Derbyshire, with calcined gypsum^ or plaster of 
Paris. 

There is no doubt but that the vitreous slag from iron 
and copper works might equally well be made into floors 
with lime, as this from the lead works. 



XXXVI. — Observations on the Culture of Silk: By 
the late Archibald Stbphbnson, Esq. of Mon-^ 
greenan, in Ayrshire. 

{Continued from page UHi,) 

Having kept them in this situation for eight or nine days, 
you must then put your difierent divisions of eggs into little 
pieces of old linen cloth, which must be washed thoroughly 
clean for that purpose, as the least dirtiness in the cloth 
would prove prejudicial to the eggs ; each piece of cloth 
should be of the size of a foot square : turn up the ends 
of the piece of cloth, and tie them with a bit of thread, as 
near to the top or end as possible ; by means of which the 
eggs will lie loose, and can be shook, and turned from time 
to time, without untying the knot : replace these packets 
in the basket, and cover them up as before, turning and 
shaking the seed in the packets three or four times a day, 
that it may receive the heat equally. 

On putting the eggs into these packets, increase the heat 
to 14|f degrees of the therometer, and keep up that heat 
nigKt and d^y, as equally as posssible; for which purpose, 
kave a couple of th^rmbnieters in your room for your diree- 
tiolL^ Jl!||pe$Uhe e^s Ibave reiiiained in the little packets 
fbi^ui^Heor'iPoffi^'^tiys; ihc^ase the heat to 16 degrees ; aiid 

Teeh. Rep. Vol. IX. R 
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in four days more, if the weather seems settled, and yery 
proinismg, increase the heat gradually to 16 degrees, visit- 
ing and turning the eggs from time to time as before* 

When the eggs begin to turn white, and the mulberry 
trees are so far advanced as to be out of danger from cold 
winds, or sUght degrees of frost, increase the heat gradoaUy 
to 17^ degrees, or 18 degrees at most, to quicken the 
batching of your eggs, and to make the worms come out 
as nearly at the same time as possible. But never increase 
the, heat to more than 18 degrees, because a greater heat 
never fails to push the worms too fast, and to render them 
red at their first coming out. 

When the worms are red at their first coming out it is 
a sign the eggs have either been bad, or ill kept over 
winter, or overheated ; that is, too much forced ^heoi laid 
toc hatch. Worms of this colour are good for nothing, and 
are therefore to be thrown away, to avoid the e&piense of 
feeding them, since they will never produce cocoons. 

When the worms are entirely black, upon their first ap- 
pearance, it is a sign of their having been perfectly well 
managed, which gives great hopes of success. > 

Whe^ the eggs first begin to take a white colour, put 
them into little .chip jboxes, and cover each box with a bit 
of clean white paper, pricked with many little holes in it, 
tp allow the worms to come through, taking care to inspect 
and shake the eggs from time to time in the boxes, that they, 
may have equal access to the heat; and when the worms 
are ready to appear, put a few mulberry leaves upon the 
paper, to which the worms will readily attach themselves 
as they come out ; and, by means of the leaves, you can 
easily take out the worms as they appear, in order to pat 
them into diflferent little boxes, and then give them some 
of the tenderest leaves, cut into small pieces, to feed on, 
giving them at the rate of three meals each day. 

As the leaves when very young will dry so ma<^, even 
in an hour's timev if exposed to the open air, as to be unfit 
for .the use of the^young worms, you must put them into 
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a clean glazed pot; but take care to place them loose, that 
they may not press too much upon each other ; cover the 
head of the pot with a wet linen cloth, and place the pot 
in a vault or cellar ; or, in case you have none, into the 
coolest part of your house; by which means the leaves will 
keep fresh and good for two or three days together. Be- 
sides, you must take care to have always in the house at -a 
time, a stock of leaves sufficient at least for three days 
provision for your worms, to secure you in food for them 
during such length of time, in case of wet weather ; as 
nothing is more pernicious to the worms than giving them 
wet leaveis for their food ; for which reason be careful never 
to pull the leaves when wet, either with rain or dew, except 
on absolute necessity; and in that case you must spread 
them out, and turn them, from time to time, with a long 
wooden fork, that the leavea may be perfectly dry before 
you give them to the worms. 

It may here be added, that it is the general opinion in 
France that the leaves afford a more wholesome food for 
the worms when they have been gathered four or five hours 
fresh from the tree ; and more particularly so if the trees 
grow upon any soil other than sand or gravel ; because the 
keeping them so long so far diminishes the over-richness 
of the leaf. The persons employed in pulling the leaves 
must be careful to have their hands clean, and free, from 
every strong offensive smell, such a& that of garlick, onions, 
or tobacco, &c. ; and they ought to be particularly attentive 
not to bruise the leaves in pulling them. 

When your worms are first hatched, keep each day's 
production separate by themselves, as it is of high conse- 
quence to have each parcel brought up as equal as possible, 
that all the worms contained in it may be in readiness to 
mount for making their cocoons at one and the same time. 
After setting apart separately the production of each of the 
first four days, what then remains of the eggs to be hatched 
may be thrown away, as these later worms are always found 
ta be weakly, few of them completing their cocoons ; 00 

r3 
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that the attempt to rear them is always attended with an 
unnecessary waste of leaves, besides the trouble they oc- 
casion to no purpose. 

When the worms are just come out, keep them in a heat 
not exceeding 15 degrees ; and even then there is no occa- 
sion to cover them by putting on the heads of the boxes, 
as it is better for the worms to have abundance of free air. 
But if the weather should happen to prove cold, you must 
in that case put on the heads of the boxes at night, or 
cover them with a double napkin, taking care, however, 
not to let it touch the worms, for fear of hurting them, 
and take off the head of the box or napkin in the morning, 
when you give a feed to the worms, as early as you can, 
at four or five o'clock, but not later than the last. In that 
early state, the three different meals should be given to the 
worms at the distance of six hours from each other.^ 

When the worms are coming out, they are not to be left 
scarce a moment, as they ought to be gathered from the 
boxes as fast as they make their appearance ; and as this 
work goes on in the night as well as the day, it becomes a 
yery hard task at that time. Monsieur Marteloy, the gen- 
tleman already mentioned, who always carefully attended 
to this particular himself, generally went to bed at nioe 
o'clock in the evening, during this critical period, and got 
up again at midnight, which was quitting them as little as 
possible. But this great attention at this time is only re^ 
quisite in large operations, for example, a pound of eggs, 
or any quantity above it. 

Before proceeding to the further treatment of the worms 
newly hatched, it may be proper here to give some descrip- 
tion of the stage and baskets necessary for the carrying on 
of this culture, as these ought to be in readiness some time 
before they are wanted. 

The stage ought to be erected in a large room, with win- 
dows on each side of it, so as to be able to conmiand a 
thorough air when necessary, the walls and floor of which 
should be examined with the stricteat attention^ in ord^r 
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to fill up every little hole or crevice than can give acdesif 
either to rats or mice, as both these animals eagerly devour 
the silk- worms whenever they can find an opportunity fdr 
that purpose. 

In Lauguedoc and Quer(;y they make the stage six feet, 
but more frequently only four feet and a half broad, so that 
a person, by going first to the one side, and afterwards ta 
the other, may be able with ease to reach over the whole 
breadth, both for the advantage of giving the leaves to the' 
worms, and for clearing awiay their litter more easily. At 
every nine feet distance in the length of the stage, they 
fix a post in the floor, of a height sufficient to support the 
roof, and to those posts they nail a piece of wood acro^s^ 
the stage, which piece of wood serves to support the baskets 
to be hereafter mentioned, which rest upon the cross bars 
of wood at the two ends : so that these bars ought to' be' 
four inches broad, which allows two inches for each basket 
to rest on, as the baskets join the one to the other at the' 
cross bars. The stage being four feet and a half broad, 
takes two of these baskets to fill up its breadth^ They 
make their stage to consist of as many shelves as t^e height 
will admit of, keeping them at the distance of twenty inches 
from each other. The lowest table or shelf ought to be 
made six indhes broader than the shelf immediately above 
it, that the lowest may project three inches on each side 
further than the one above it; and so on in proportion with 
all the other tables or shelves; the uses for making this 
diflference of breadth in the diflferent shelves shall be after- 
wards particularly explained. 

It has been already observed that rats and mice are ex- 
tremely destructive to the silk- worms when they ban get 
access to them ; for which reason every precaution should 
be used to protect them against such dangerous visitors; 
For this purpose, therefore, the following one is generally 
attended to. They cover the foot of each of the p6sts of 
wood which support the stage with a piece of strong smooth 
paper, which is naited to the Wood with tabks, totheheiglit 
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of a foot aboTe the floor ; by which means, when these 
Tennin attempt to mount, their feet slide upon the paper, 
80 that they can get no hold. A hoop of glass of the same 
height, made of a size proper for the wood, might, p^haps, 
be found to answer the purpose better, though I was as- 
sured the paper had the full effect for which it was intended* 
The ant, or pismire, is also a most dangerous enemy to the 
silk-worms ; to guard them from which, die usual {Mractice>> 
whei;e there is any danger from these insects, is to put a 
quantity of hot lime round the foot of each of the posts 
which support the stage, which fully answers for that pur- 
pose# Cats and poultry of all kinds are likewise destructive 
to the worms, and must therefore also be guarded against 
with care. 

When the worms are young, they are put into wicker 
baskets, diree feet long, and eighteen inches Inroads the 
edges or sides of which are made from two to three inches 
high. They make them of that size in order to be the 
more portable. 

. When the worms come to be placed upon the stage, they 
are put into baskets four feet and a half long, and two feet 
three inches broad, and the sides or edges of them are from 
two to three inches high, and of the thickness of aboi^t 
three quarters of an inch. Thft bottoms of the baskets are 
iQade of plaited reeds, after being split in order toi make 
diem lie flat. They are bound all round with a slip of wood 
a little more than an inch broad, and about a quarter of an 
mch thick, to keep them together, which is n^ledtdowa,< 
and three cross bars of wood are nailed across the back pf 
each basket to keep it firm. , , 

With respect to the stages, all those I have seen appear 
to me to be rather too broad to admit of people working 
with that ease which is requisite. I should therefore incline 
to think, that in place of one broad stage m a room, of six 
feet, or even four feet and a half, which 1^ have observed^ 
to be the narrowest in use jn France, it would answer the 
purpose better to make two stages of tbre&feet broad eaohr 
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with a passage betwixt them of three feet broad, and a 
like passage of three feet upon each Iside of the room next 
the walls ; together with another passage of the like di- 
mensions at each end of the stages, by which means all 
your people could go about and work with ease, without 
incommoding each other, and, indeed, without being ham- 
pered in any shape whatever. Besides, the stages beine 
only three feet broad; must be a great advantage at the 
time of mounting, (of which afterwards), because in tha-t 
case the heat of the cabins in which the worms mkke theit 
cocoons cannot be so great as must be the case; when the 
stages are six or four feet and a half broad, a^ the fresl^ 
air must have much more easy access to pass through them; 
a circumstance of the highest importance, particularly at 
the time of mounting, as the weather, from the advance 
of the season, must then be greatly hotter than at any 
other preceding time during the whole course of the culti- 
vation. 

Both in Languedoc and Quercy I have seen baskets 
used nine feet in length, and four feet and a half brbad, 
which exactly filled up one division of a shelf of the stage. 
But I could not by any means approve of baskets of that 
size, as they appeared to me to be extremely cumbersome 
and unwieldy ; besides that, from their great length, and 
the necessary slightness of the materials, they were very 
apt to ply and bend down in the middle, and for that reason 
were, in my opinion, to be avoided. In short, I regarded 
them as being greatly inferior to the smaller baskets abovQ 
mentioned, as to real use and convenience. 

It is proper to observe, that care should be taken to place 
the stage in such a position as not to allow the sun to dart 
directly upon the worms, as^ they are not able to bear th^ 
heat of it in this manner when it is great. It will even 
kill them, especially when they are young; and if it shbuld 
not go that length in a colder climate than the south of 
France, it will, notwithstanding, have the efioct to torment 
them, and reader them very unquiet, and prevent them 
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from eatiDg -with their usual appetite. If the sun darts 
upon them when they are large, you will see them fly from 
it as fast as they can, and seek for shelter in die shade, even 
at die expense of the want of their food. When young 
they are not able to get out of the way, and by that means 
are often killed by it, as above mentioned. 

In place of the wicker baskets already described, I ob- 
served a very simple and good contrivance practised at 
Montaubau, in Quercy. They take a barrel hoop, which 
they form into a circle, fixing it with packthread or twine, 
after which they bind across the bottom eight or nine rows 
of reeds, both ways, by which means the bottom is thrown 
into little squares, tying the reeds not only to the sides of 
the hoop, but fixing them also in all the differeut places 
where the reeds come in contact with one another. This 
forms a sort of basket, which is extremely light and handy; 
and besides, as the reeds stand at a good distance from each 
other, it gives much more air to the worms, which is a 
great advantage. After making their baskets, in this man- 
ner, they cover them with strong grey paper (the strongest 
paper is the best), and so place their worms upon them^ 
This sort of basket I tried while I resided at Montauban, 
and found them lighter and more handy than those before 
described; however, it must be owned, that from their 
figure they do not pack so easily; or, in other words, take 
more room upon the shelves of the stage. 

But to return to the treatment of the worms upon their 
being newly hatched i it is proper to observe, that too many 
leaves should not be given to them at one time, and that 
the leaves given should be spread very thin ; because, if 
too thick put on, a great number of the worms, as they are 
then so small, will run the risk of being lost amongst the 
litter, from which they will not be able to disengage them- 
selves; and you must be careful to cut the leaves small 
during the first ten or twelve days, where the number of 
your worms is such as to admit of your doing so : but if 
your quantity of worms is large, it would require too much 
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work to cut the leaves for them, so that in such case you 
must give them entire. 

When the worms are in their first age you need only 
clear away the litter once, because their ordure at that tinie 
dries as fast as they make it, being in small quantity. When 
the litter is to be taken away for the first time, you have 
only to turn the parcel upside down, and so pull off such a 
quantity of the litter as you find necessary, which is the 
most expeditious way of cleaning them at that time. 

In giving the leaves to the young worms, you must make 
the leaves lie hollow upon them, to give air to the worms. 
When put on too flat and close, they prevent that free cir- 
culation of the air which is at all times necessary for the 
health of these insects. 

During the whole of the first age, the leaves of the 
young plants of the mulberry, in the seed bed and nur- 
sery, as being the tenderest, are greatly preferable to the 
leaves of older trees as food for the young worms ; for 
which reason it becomes of importance to have always a 
succession of young plants coming on yearly in your 
nursery grounds. 

When the silk worms enter upon their sickness, they 
abstain from that moment from all manner of food. As 
soon, therefore, as you observe some worms of a parcel 
begin to grow sick, in place of three give them only two 
meals a day ; when more of them sicken, confine them 
to one meal only ; and from the time you observe most of 
them sick you must give them no more food, till the 
whole parcel, or at least the far greatest part of them, get 
over their sickness, (by having cast off their old skin), that 
you may carry them all equally on ; at least as nearly so 
as possible, which saves a vast deal of trouble in the 
management. 

When the silk-worm gets over his first age or sickness 
he is of a greyish colour, and his little trunk, or point of 
his head, is of a jet black colour, by which he is then 
distinguished. 



350 Ohurvations on th$ Culture of Silt. 

' When he gets oyer his second sickness that little trunk 
is of a bro^n colour. 

When he gets oyer his third sickness his head is rmnark- 
My large, which b the distinguishing mark at that time. 

And when he- gets oyer his fourth sickness he is of a 
brownish yellow, or deep bnff colour. 

You must .not clear away the litter from the worms 
lirihile they are<about changing their skin, or what is called 
their sickness; but as' soon as they haye got clear of their 
old skin then yoo are to remoye all litter. 
• Ihiring the sec^d age if is adyisable still toeontinue to 
feed your worms Vith the leayes from the young plsmts in 
your nursery, a»4hese are still preferable to those of older 
trees for the worms at this time. 

You must' now^ begin ta be^ attentiye to clear away the 
fitter from tine^tO'time^ so as to preyent-atl dang^ of its 
heating) whieb .proyes. highly injurious to- the worms. 
These insects are. reraatkably fond of cleanness^ which 
besides* helps to eidiyen, them, and giyeb them a keen 
appetite for the t first leayes ^iwhkh are ^ven to them 
always after cleaning. The litter is taken away in the 
foUowing'^ manner. You^ scatter ' some fresh leayes^ upon 
one c6mer of the basket, to which the. worms haying 
Attached themselyes^ which thejitcwill readily do, you then 
takto up the worms by means of thof leayes and stalks tbey 
eUngp to> leayiD^/'the litter • underneath. Haying thuft 
iaken up^all the worms'from that corner, ^ipd- placed them 
aiUoy e those adjoining: to thenr, > you then dear, away the 
Ktter irom that comer, and . careAilly sweep Jiogether, with 
gclittte Vroom of twigs or* heath, all the refuse and ercre* 
ment, which you must remoine. entirely before yoa^replace. 
the worms in their station; and in "the same manner you 
must proceed with the rest, till you haye thoroughly deaned 
the whole basket* 

Duripg the third age make( use of the leayes- of such 
trees as ha'M > been^ planted^ out iui the ^eld, but reser ye the 
leayes of your oldest trees for the fourth age^ a»tbei^lai^ 
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leaves are reckoned the best for the wprm» wheii; come ta 
their maturity. 

Be attentive to cleaning away the litter as before di^ 
rected, which, during the third age, should be done at least 
four or five times ; and take care to clear away» from timei 
time, all dead worms the moment yoa observe them : 
and to throw aside also regularly all such worms as appear 
to be diseased> to prevent them, from infecting the rest, 
which will happen if this article is not pursued with the 
strictest attention. All the worms which yon. observe to 
grow of a yellow colour, . and to have their skin shining, 
are strongly diseased, .and must be immediately thrown 
away, for fear of infecting the soi^id ones* These disr 
eased worms sometimes void a yellow liquid at the tail» 
and it often also bursts out at other {daces of their bodies;^ 
These must always be attentively removed the moment 
they are observed ; but it becomes more essentially neces- 
sary before the worms enter into their third sickness, be-^ 
cause at this time they become most dwgc^o^s, by void- 
ing the yellow liquid above mentioned; which i^ poisonous 
to, the wprmsji and exceedingly contagious; insoiDuch^ 
^hat every wprm that happens to touch this liquid is sura 
to be infected with the same di9temper, which has hitherto 
been found to be incurable; 

Here; I must observiQ, that tobacco is an, immediate and 
myriad poison to the silk-worm. If a few gi;ain9 of snuff 
^all hsippen; to fall upon one of these insects, it imme* 
di^t^ly jshowQ great signs pf agitation and distress^.and in 
about a minute's ^e it is thrown by it into con vldsiops^ 
which (end ix^ de^^th. Just beforp expiring it throws put 
a small glob of eatery substance from its mouth ; and if 
any other worm happens to touch this watery glob, that 
wprjoi will also be, immediately attacked with convulaions 
and die. Hence it appears to be necessary, that persons 
who are employed in feeding the siljt-worms should either 
give up entirely at that time the use of snuff, or should at 
least be extcemely oareful; i^ to 8it%r tfa^) smallest gffxiu 
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of it to fall upon the silk-worms, as their death is the 
certain consequence of their touching it ; beisides the 
danger arising to the other worms, from their touching 
the little glob of watery substance emitted by the worm 
first infected before it expires. It is proper also it should 
be known, that oil of any kind is as immediate and dan- 
gerous a poison to the silk- worm as tobacco itself. 

It has been remarked, that it is improper to change 
the worms during their sickness, because it may occasion 
the loss of some of them. But it is necessary to add, 
that if the litter at that time should prove to be in such 
quantity as evidently to run the risk of heating, before 
the worms can get quit of their old skids, which they 
generally do not accomplish in less time than two days 
and a half, that it is better to suffer the losd of a few 
worms, by removing the litter at that time, than to run 
the risk of losing the whole parcel, which undoubtedly 
would happen if the litter should be heated before the 
operation is over of their changing ther skinis. This 
article of keeping the worms clean will appear to be of 
high importance in the silk culture, when it is added that 
it is commonly computed that the loss sustained yearly in 
France, by the death of the worms during the times of 
their four different sicknesses, by being smothered in the 
litter, by the great quantity of litter, leaves, and worms 
above them, and by the litter's happening to grow damp 
and to heat at these critical periods, is not less, upon an 
average, than between two and three millions of Uvres 
annually, winch is equal almost to a tenth part of the 
whole yearly produce of silk in France, which, as already 
mentioned, is computed at thirty millions of livres. 

Here I must remark, that this is the time to assort your 
worms into different classes, and endeavour to have every 
class as nearly gf a size as possible ; that each class may 
b^ wholly ready to mount, and make their cocoons at the 
same - time. This is also the time to push on those worms 
#iuch appear to be a little behind/ by not having had an 
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equally easy access to the leaves with the rest, that you 
may render them equally ready to mount with the others. 
This is done by putting them info a basket, apart by them^ 
selves, and by giving them an additional meal each day 
more than what you give to the others, until you observe 
by your eye, that they appear to be equal in point of size 
with the rest. 

Being now arrived at the fourth age, the time approaches 
when the w:orms will mount in order to form their cocoons; 
and the per3on, therefore, who pursues the culture of silk, 
must now begin to prepare for that important period. One 
of the first objects of his attention must be to provide him- 
self with a sufficient quantity of small brush-wood, for 
making the cabins of the worms; and there is nothing 
more proper for this purpose than heath or broom, when 
either of these can be obtained ; when ndther heath or 
broom are to be had, any other kind of small brush- wood 
will answer, preferring always such as is bushy at the top, 
and whose twigs are of a sufficient strength to support the 
weight of the worms. But it is to be remembered that the 
slender brush: wood is the best, that you may be able to 
bend it which way you will. Strong brush-wood is not so 
pliable, and by that means not proper for the purpose. 

Having provided your brush- wood, it may be proper to 
prepare a parcel of baskets, for such of your worms as are 
soonest ready for mounting, in the manner practised at 
Montauban, in Quercy^ which is done as follows : you 
take a round willow basket, which you dress with brush- 
wood, putting the wood round two-thirds of the basket, and 
leaving the other third open for putting in the worms, 
and to give an opportunity to clean away their litter. 
You then pull the ends of the wood together at the top, 
so as not to press too closely upon each other, and so 
tie them with a little twine, or pack-thread, to keep them 
in their place; after which you put a paper cap, pretty 
large, upon the top of the wood, it having been found that 
ibe worms are fond of making th^ir cocoops under a cover 
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of this kind, as it affords an opportunity of attacking 
some threads of silk to the paper, which enables them to 
fix their cocoons the more firmly in their place, t had 
some baskets dressed in the above manner, the brusk-wood 
of which rose near four ieet above the basket. This 
appeared to me to be an excellent contrivance, as it had 
the advantage of keeping the worms much more cool and 
airy, than when in the cabins on the stage. But this 
cannot be done with a large quantity of worms, because it 
occasions a good deal more expense ; besides, that these 
baskets take up a great deal more room than the cabins 
on the stage. 

. In putting up the cabins on the stage, the two rows 
of brush-wood at the extremities of the stage are made 
much thicker than the others, especially for six or eight 
inches above the shelf, to prevent the worms from getting 
out at the ends, and falling over the stage. In putting up 
the other rows, you lay a little piece of wood, or a reed, 
across the stage, for each row ; and in putting up the 
brush- wood, you make the first turn to the right hand, and 
ihe second to the left; and so alternately, keeping the 
reed in the middle, which binds all fa^it. This article of 
the reed I first saw practised at Montauban, and seisms an 
improvement to their nmnner of erecting their cabins in 
Languedoc, as it serves to make the cabins firm, and to 
keep the rows straights 

In dressing the stage with the brush- wood, it is advisable 
to cover the pillars which support it, and to cover likewise 
ithe top of the stage with brush-wood. In constructing 
,the cabins, great care must be taken to put up the 
brush- wood in such a manner as to allow a passage for the 
worms betwixt the different branches, which, however, 
must not be too wide ; and it is right to make a great 
number of the points of the brush- wood touch the shelf; 
because it affords the greater opportunity to the worms to 
mount. Many people at Montauban, I observed, put a 
number of roses, or other sweet smelling flowers, upon the 
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pillars which support the stage, and in other parts of the 
r.oom> <with a view to sweeten; the air. 'But the best appa- 
rent me^ns for this purpose is to take care to keep' up a 
free circulation of fresh air in the rooip, by keeping ppen 
all the windows,- ai^d th^ : doors v^l^o, if yau find that be 
necessary. 

( To be continued.) 



Notice of a New Work on the Silk Manufacture* 

Mr. Badnall, of Ashenhurst Hall, near Leek, whose 
first patent for improvements in silk throwing was pub- 
lished by us in our fourth volume, page 289, and who has 
since taken out two more patents for farther improvements 
thereon, is now preparing for publication an extensive 
treatise on the progress of the silk manufacture, from its 
earliest rise to its preseiit state of perfection, accompanied 
with drawings and descriptions of the various machines 
used in this and other countries, and embracing the latest 
improvements, made in this important branch of m^ii- 
facture: 

We have seen some of th^ drawings, intended for the 
work, which were made by a Sicilian artist ; and, if we 
may judge from them, and from, the great experience of 
Mr. Badnall in this manufacture, we have little hesitatiao 
in saying, that the forthcoming work will prove of gjri^at 
national importance. 
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LIST OF PATENTS FOR NEW INVENTIONS, 
Which have passed the Great Seal since Feb. 25, 1826. 

To James Fraser, of Honndsditch, in the city of London, engi- 
neer; for an improved method of constructing Capstans and 
Windlasf^^ ^Qated,|'e^i&6| 1^6.-^In two months. ;: ^ 

To '^Bfedjamin 5[ewmarcb, oT tUhciUenham, in the coanty of 
Gloucester, gentleman ; for certain inventions, to preserve Ves- 
sels and other bodies from the dangerous effects of external or 
ipJ^ni^^Y^^eijc^ o^,Jlj^9r^W8tef J ^d„otJjer.iinpfOfg|n^^ 
c^onnectfi^^t^ ti^e '^aipe^^. ^.jiatcd Fe^ ^, Ig^yrV^^ Wl^s- 

To Benjamii^^^fWfiarcl^^ ^f. 9tH3^^'^^^<^. .W> ^^^ W^^^^^ 
Gloucester, gentleman ; for a preparation, to be used either in 
solution or otherwise, for preventing decay in Tinaber or other 
HAs^ie^J tfriiritig fibm dry-rot or other causes. Imted FetlJ 25, 
I82»>iiitt«5rriionth*: -^ ^ '/ . ' *' '" ' ,: " 

•TW^JH^es Traser, ofHoundsditifih, \n fhe (city of LonJloni U- 
gsi^r^ fbPwne^ liridltnproved tneihod 6f distilling Untf ri^- 
ffibg«i&(frrit«JttticF strong 'IVaters. Dated March < HM.-^la 

• 4T^^tl&lMrt Midgleyy of Horsfotth, near Leeds, iii tW^^Niifty 
ei^YciUf fentieinanVfo^tt' method, machhiery, 6t*'kji||lllritus^ 
Mcenre^^g'persons'and gbods over or across riveri«\>At&^ 
im^^n^MfiSi over vaUeyis ^i ^ther plades. Dated March'4, l^M; 

— tLi lyK^m^tbs*.' . , . - ^ H- *t». 

. -70 Ooovgl Andeiioii^ of Onokheaton, in the cousty of ¥ork, 
wor^tedHipilinj^i^i for> x^rt^in inprdvpmeiits in the cOnibing'or 
4!fareaiing*Wf pl and wa^te ^i^ck Dated March 4, 1826^t««Ia tiro 
mfm^. f^.^, T.< ^ t - ' ,. ■!-,.* . , .. .- 

,, !;)^(^^;qjp|e3vNairilie, of New-^lk,.8had Thames, in the county 
c^Si^ey^^ engine^.; for ^ new ftiu) unpraji^ Boiil^ om^pa- 
rat«is fo^ gi^eraijiig Steam> with,^ss.e^pei4iturep^^^. . Dated 

^T|),>^j^oia8 9egfi?ipp^ IliIai|i^p}^,f,rf..IiIow. J^ Gf^d^. 

f9.rd-8tree^^8pHth|rark,,ift.the cpui^y, ^f ^qy,^cl)i^t^i,,ftir,. 
a' new preparation of Fatty Substances, and the f PPliffll t'^'p 1 

I8a0.-^ln SIX months. ^ , *-i ^. • • 
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XXXVII. — On an excelUni portable, botanical, and 
table Microscope, made expressly for the Editor, by 
the late scientific Mr. Samuel Varlby. 

WITH VLATE8. 

In plate IX. we have given a view of this valuable in- 
strument of its real size, and as mounted for the table. 

The stem, or pillow of this microscope, A, is of a trian- 
gular shape, and is made hollow : it takes asunder at the 
part marked B, so that the upper part of it only, with the 
improved forceps, c, the head, D, carrying a wheel with 
five magnifying lenses, and the circular plate and block, 
E, at the bottom of the stem, which is to be placed in the 
end, B, of the stem, to serve to hold it more firmly in the 
hand, are all the parts forming the portable of botanical 
part of the microscope ; these are contained in a neat box 
for the pockety four inches long, one and a half inches 
wide, and one inch deep, internally ; so that it is exceed- 
ingly portable, and forms a most plesusing and highly useful 
instrument in the fields, for the use of the botanist parti- 
cularly, as the improved forceps are capable of assuming 
and retaining a great variety of positions, by the use of 
the extra arm F ; and when the object is fixed in any de- 
sired situation, it may be viewed by any of the five lenses 
in the wheel, and accurately adjusted by means of a 
pinion with a Qiilled head, G, acting in the rack, h, oit 
the stem, A. 

When used as a table microscope, and as shown in the 
plate, the block, E, being taken out of the upper part of 
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the stem» both parts of the stem are fitted together at B ; 
and upon the lower part of it, the illuminator, i, is to be 
placed, and the block, £, being inserted into the lower part 
of the stem, a dove- tailed plate, j, underneath it, is to be 
fitted into a dove-tailed groove, made in a square plate, K, 
which is let into the tap of the larger bgoc i^ case, L., and 
is secured by screws, and thus firmly supports the instru- 
ment for use. 

Having thus briefly mentioned the modes by which this 
|^l»^ume^t is converted frtm a poj^t^ible ope, Uitp . ^ fi^^ed 
^e, for the tai^le, or vice-versa, we shaU proceed to furnish 
our readers with a more parti^uhgr detail of the cQuatmc- 
tion of the various parts already mentioned, as well as of 
other, additional and valuable parts, not y^ti allude<ji to. 

Ai^d, first, of the construction of the. triang[u!sMr st^m, 
A ; the manner of fitting it together, and of introducing 
the different parts within i^, an,d whicl;i indeed; constitute 
one of the chief ipaprovements which this in^trun^ent po^r 
9^9ses over other microscopes. -- 

. We have already described, this stem, (Tfhi()h» 9^^ ^ell 
{Mmost of the other part^, is formed of bra^)^ a^^.bi^i^ 
jtriangular and hollow; it is indeed eq\iiT9nguUMr, ,^4 is 
jf^oade accurately^ both inside and outside, hy-]?^}n^ ^r^wQ 
upoiji and through /(<i£Z6^5, in the manper.of .mfiking jt^e 
(^yUndrical draw- tubes for telescopes. , i , , '. 

} .. From this form pf the stem great stre^^fh and lighiim§ 
^e derived, and it equally admits of receiving parts^ .l^thin 
it,, and of having other parts to sl^de, uppi^ j^ ^i^^t^or smc;- 
jfaces, with great advantage, ;• 

.,^ From thj9 nature of thq triangle,, ife have it.alwsQfs fli 
iQur power, to pjceserve a perfect ,cp;ita?t with; all it^ t^^ 
sides ; this prpperty Mr, Varley ha^ n^p^t Wgl^Wlpji^ 
av^ed, himself , of, by employing t^iang^lar i^e^t^ bJofil^f^ 
fitted, to. the interiox of. the stem^ ai^d onejiidi^rc^ f^t^i^f 
whioh is made to idling outwardly, .and) acting 4gaiQ,$^Q|giie 
<oC the interior surfaces of the ,s]^m,, thus forces tb^ Rtjt^r 
>Wo sides of the bloclcs into cjoa^ i(witect.;wifch,,l*ie /othff 
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two interior surfaces. This will readily be understood, by 
referring to figs. 1 and 2; of plate X. where M represents 
a triangular block of brass, inserted into the top of the length- 
ening, or lower part of the stem, A, and secured with Soft 
solder. N a sUt^ sawn down parallel with and near td 
one of its faces, partly through the block, and thus learing 
the part o at liberty, when bent a; little open, to act as a 
spring in the manner just described, when the end of the 
upper part of the stem is slipped upon and over it. Fig. 
2 is a' plan of these parts. Similar springing trianguto 
blobks are also affixed to the wheel of lenses, B, and ta 
the circular plate, s, as indicated by the dotted lines m 
plate IX., and fitting into the upper and lower parts of the 
stem. A, in tb^ marftneif described, the whole become 
fixed steadily t(^ethef, and can be as readily taken asunder 
again. 

The ad^tional arm, f, of the forceps, is of such great 
utility, that it well desei^esto be applied to other micro* 
sccTpes, from the facility which it afibrds in placing the 
objects held in the forceps in erery variety of position for 
viewing them. It is well known, that the commonforCepft 
have merely a round stein 'affixed to the joint, which fits 
into a hole made in the sliding stage to receive it, ^A 
hebce their range of motion is exceedingly confined. 
Whereas, in this, we can place the forceps in a vertical, 
oblique, horizofitdl, or^ any other required position, at 
pleasure, so as to tijbv the objects^ to the greatest advaft- 
tage. This arm, v, is formed of two simMar parts, uniteA 
together at each end by means of screws, as shown in 
fig. 3, of plate X. Cylindrical holes, made throtigh these 
cleft parts, fit upon cylindrical necks with shoulders, one 
tf wHcb & made upod the stem of the joint of llie forceps,, 
and the other upon a litud affixed to a plate, which can be 
tinited with the sliding carriage on the stem of the micro- 
scope. Fig. 4 represents the arm F, as applied upon the 
stem of lite forceps p^ and the stud q, of the plate ; and 
fig.^6 shows the eytindrieal n^k of the lattery R R are 

s2 
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the bifidiirg terews. This construction is abundantly simple, 
asud df its utility we can speak from long experience. 
' Th€> manner of affixing the forceps to the sliding car- 
tH^e, ik> as to admit of their being easily removed, and a 
stage fer sliders &c., substituted in place of them, is also 
peciiUar. Fig. 6, of plate X. is a front riew of a plate, 8, * 
aifiixed ' to the forceps, and which is shown edgeways in 
igi4. Upon the root of the stem, q, a turning arm, t, is 
affixed by means of a collet, and a pin passed through the 
stbm, having a circular pteort; €, upon it, which can be made 
to enter into a gap, made in a stud; v/ upon the front of 
the sliding eatriage of the stem, (this is shown seperately 
EOr fig. 7), and thus prevents the plate, S, from quitting the 
gliding carriage. To ensure its stabUity, two steady pins, 
W W, at the back of the plate, 8, (see fig. 4), are made to 
enter two holes, provided in the sliding carriage to receive 
iikem* The forceps may, of course, be again disengaged 
from the sliding carriage, by withdravdng the arm, t, 
from the^gap, V, in the stud. The stage is also fitted *up 
with similaor provisions of an arm and steady pins, to secure 
it 4o the eliding canriage. 

f\Thetrianguliur socket of the sliding carriage is provided 
t^th an internal spring, to steady its* motion upon the 
Stan; and the aus of the pinion turns in faalf-hol^s in the 
uiual manner, secured to the isocket <by sci^ws. The rack 
isi cut ottithe angular back of the ^ stem, and contains 
iwenty-^five .teeth in an inch, > so that it is a tolerably fine 
one,'in order t& secure a nicer adjustment of the object. . 
n^The wheel, with its five « lenses, (figs. Sand 9), turns 
vpen a cylindrical stud^ affixed on the underside of the 
heady 0, and h prevented from eoming off, by means of a 
semicircular spring, x, screwed to the head."* The rim of 
Ae wheel is made conical, the wider part of the' cone 
being. next to the head ; and the springs has two beveHed 
parts at. its ends, the one being formed vrith double m^ 
eitned' planes > meeting at an angle^^to^^iter into stnyone 
of 4en . gaps : niAde > around the wheels ■, at equal istdrvalji^ mf 
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as to fix either of :tlie five leii9e$ ioiits ,du^ positiott with 
regard to ike central,, (19)^ in jthe bead, or to .bring aiblanlE 
space opposite ther^^tbaj.otheJCx€ifB4 'Of rtbe. spring bas 
merely a flat pbliq^ part made upon it, to lodge upon tbe 
conical rim of the,wbeel» i|n4« aa Jb^fore said, belpsio pve* 
vent it from Qoming.pff tiia centcal sl;tid on which ii tiuroa^ 
The notches in the ^wbeel are plaped within easyreadl 
of the $pger naU,, so. svs i^ turn. the wheel round read^ji 
tl\erebj.. .. ,. .. .f,^^ . :,;., -:: ..-. •' *-' dti\ 

Four of itbe leases in.;^, wh^eli viz, those of one in^^ 
six, tenths, five tenths^p^^d three) tenths of aauicb,*focii^ 
are uneqiially si4ed, bws fpnned of radii in the proportkrti 
of six to ope,, the flatter side iheiii^ placed next to tfaaeji^ 
of the observer. /r,ti^e^ lenses ^^e. peculiarly adapts £^ 
a single microscope^ on accouni.pf the extent of thieir field 
of view. The fifth lensfi.in the whael^. of a tenth of .an^inohk 
focus, is .equal 8id€4 ; ,WiiWii^ Ukewdse three others, whkdi 
are mounted in seperata beads, itbe 'sixth. being the twend 
tieth of anciach ; the aeveuth, the thirtieth of on inch ; and 
the eight, tii^.tiKtieA loi aAvinobtfoctt? the« three lasl^m 
seperate heads, as above mentioned, being mounted in suck 
a jmiinpr;^;.#o'}i^9^ij^Ae)i0ye vo^'iib observer to a^ly 
itself.^di^e to^ihe. lenSf and io pre^eMae amaU an abstioA 
asipassible ietv^en iie le»s aa^ tkeiohjed to be^ viewed 
by.it*^' These, dmrablei.ipropefties are obtaiDed- in^ the 
f^wing manner^, Figb 10 is a view «lthe headvcontainN 
ingi the. lens < of the twentieth of an^ inch foousy the*' othet 
two being, aimilaf to ^ it^ > This^ head; is turned*^ into the 
shape of artlun^onyex and concarre spherical plate, shdwn 
iu .a line .of .^eotiooiiatiifig^tU^.surroundedrwith a thicisfv 
rinft: 0? .border.. iTbia'eenvex plate prcrjeots'^bayendithdi 
headf as i showa u 'm . ifigt. i ;12. < ^ > A 'proper <> cavity > tof^ ^fit 
and^ receive thq lens^/ and a^ anall aperture likewiaiii 
is made in thia plate ;^. and sinular enes alsoin^deodet 
har of polished bttenibiasB^ which ij^stjwtohed' across? tb^ 
faoe of the convex 'plate>< and is secured ^ateaehi endibjf 
means of icrewsv whicb >paBs* thfough' it^i>e«d enter faita 
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screwed holes, made in the rim or border, around ibe 
kead ; the lens being thus screwed between the plate and 
hmtp and bound firmly in its place by the two screws. The 
eye can thus enter the concavity made in the plate, and 
place itself as close to the lens as possible, an object of 
great consequence in using these minute lenses; whilst 
Hiere is merely the slip of thin latten brass interposed 
between the opposite side of the lens and the object to be 
Tiewed by it. The lens of only the sixtieth part of an 
imeh focus is in this manner rendered an exceedingly useful 
and manageable one ! Mr. Varley had also even perfected a 
kvs of the one hundredth part of an inch focus only ; but 
k^ never mounted it, although he thought it was quite 
possiUe to do «o, in the above manner. 
,... The illuminator of this microscope, i, plate IX. being 
fitted up in a peculiar manner, to adapt it to the triangular 
ftem, requires also to be described. In plate X. fig. 13 
if .a side view of die illuminator, i ; Y, its frame, and z, 
<be semicircular screen^ made as usual. The «tem of the 
illuminator, u, has a neck or pivot i> (see fig. 14), ^hich 
passes throi^^h a pivot-hole made to reeeive it in a piece 
<»f brass c, which is bent twice at proper itngles bdHnd it, 
40. fit Skid «lide upon the triangular stem of the microscope, 
jil8.'flhow& at b in^plate IX., and at £6; in fig. 16; and it 
^us serves, as a spring, which clasps, and remains steady 
^iponany^iart of .the stem. 3%e stem of the illimiinator, 
«il»>has likerwise a circular plate upon'it,!</y shown in %s. 
rjL4 aiidl6». upon which a cleft spring, e^ figs. 13 and 16, 
iaecwred ito the bent piecey<;, by, a Btrefyf'SLnd a steady 
'^^$ g, presses^ and thus keeps the stem of the illuminator 
/frame in its place in the piece c, and afibrds sufficieiit firie- 
Mon to cause it. to remain stationary, in^any portion re- 
quired.. Twoear8,.AA, project on each side fiN>in thert^ 
Tof the springs e, which serve as handles to moire th^illu- 
tminator by/ to its required height upon the^stem af the 
■iustramenti* : . ,..,-•. .• ...,. ;,:.r 
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XXXVIII.- Observations on ike Culturis of ««*. Bf 
the late Archibald Stbfhbnsonv Esq^of Mwm 
greenany in Ayrshire, "» • 

. {Continued from pdge lt^6^ ■ >=' .-.-t.J * 

In forming the arches of the little cabins witfr the briislli' 
wood, there is always a little opening at thetdj) tif t^at^ 
pillar, occasioned by tbe curve or top of tiife circle. TiSfe 
care to make this opening pretty wide, because ithdl^ be^h 
observed, that the worms make^ choice of thatt opening', ^ 
preference, to fix themselves inlnakin^ of theii''cd6otetiJf. 
In order to make this bpening of the width it btl^ht 'tcr 6^, 
the brush- wood should tiot bealtogether straight, bilt r^tht^t 
crooked or bending. These opettitig^ ai'e not only etiA^fitlJr 
the choice of the worms ; but another advantlig^ ako aifises 
from them, namely, that yottt cabins by this liie&kii^ coiS- 
tain a greater number of worms than it is possible for th^ 
to do when these openings are tod sm^ll ;'and consequenli^ 
fewer cabins will answer youi: purpose. Whetf the bnistf- 
\(rood is quite straight, it mtist necessarily occaslii^n these 
openings to be made. The burfsh-woOd bugtrttb'beqbifB 
stripped of its leaves, and perfefcfly dry*. ' ' ' '- * ^•' 
If^ in forming the cabins; ^u "place the brtish-t«x)Od 
quite upright, the worms, when^ metmting', tutf a^ grettt 
risk of tumbling down, of iirhich'I have seeff SevefAl 
examples; and those worints whidi tumble dii)wtl''are'fij(r 
the most part destroyed by the. £alli' In order' ta-^otd 
this inconvenience j yom miflist make tiie bnrsh^ir6bd*i(^hl[(fli 
forms the sides qf the arch slope a little, by which in^^^dM 
you secure much firmer footing to the worms^n mbtmtiil]^ . 
Besides, when yo«i f6rm the eabinsi you must fie at' pai^ 
to cut off all the very iMalt slendeT shoetSi which, wfaeb 
left to themselves, and not properly bound 'in with thSb 
another, have not strenglii sufficient td carry thei^eight^df 
«ne worm, far lesa of j^evend ; and which', if leftj inrtMt^fltf 
that reason always occasion the loss of a good many W^llilf 
by their tumbling dowii> as abave mentioned. 



964 M$ervation9 on the Culture of Silk. 

In describing the stage, it was said to be proper to make 
the lowest shelf six inches broader than the ooe above it, 
that the lowest may project three inches on each side further 
than the one immediately over it ; and to make the same 
difference of breadth in all the other shelves progressively 
as you go up to the top of the stage, which three inches of 
breadth in the different shelves is intended to receive the 
worms which may happen to fall from the shelf above. 
And therefore these different projections must be covered 
with brush-wood, when once your cabins are well fur- 
nished with worms, as this will help to break the fall of 
such worms as may happen to tumble down. And for the 
same reason it is advisable, when once your cabins are 
well furnished with worms, to put a little brushwood in the 
bottom, and at the entrance of each cabin, as it will be 
of service to such worms as fall from the brushwood above, 
and afford them a proper convenience for making their 
cocoons in case they should be so stunned with the fall 
as to disable them from mounting again on the branches. 

But to return to the treatment of the worms during the 
fourth age : as soon as you find several of your worms 
have got over their fourth sickness, you must pick them 
ont and put them by themselves, that is, all those that get 
over that disease for the first two days may be put into 
one parcel; those of the next two days into another parcel, 
and so on with the rest, that each separate parcel may be 
carried on as equally as possible. 

Here 1 must observe, that the practice in France is to 
give none of the tender leaves, from this time forward, to 
the worms, but let the whole of their food consist of the 
leaves of the oldest trees they have, which, they think has 
the efiect to give more consistence and strength to the silk 
produced by them; and it is proper to add, that from 
getting over the fourth disease, till within four or five 
days of their mounting, they are in ude to give four meals 
a day to their .worms. 
vXhe' most ^ttentiye oara must als0 he given^ to< ^ear 



away the litter regularly every day/and if ;it can be, ^t 
done, it would be advisable to ^clear away th^ Utter im6& 
in the twenty^four hours, espeoiaUy during the four- oifAvf^ 
days immediately before mounting. If this cannot te 
done, as it is often found to be difficult to get it aocomy 
plished when ijthe quantity of worms is large^ you 'niils(& 
however, constantly make it a rule to clear aw^ythe Mftt^ 
regularly in such a manner as to prevent it ataby tudke 
from increasing so much in quantity as to make it tun^^h^ 
smallest risk of growing damp, and heating, wbiohnevdr 
fails to destroy the worms. • ^ j'i' 

Many people during the four or five days which precede 
mauntiogi which the French call the ^ancfe/rotze,* are hi 
the custom of giving from fourio five meals sTdaytdlbl 
worms, giving a large quantity of leaves at each^ med^' 
But it seems much more advisable ^ to giv€r them^ fe^^ 
leaves at atime^ and to Depeat theiiif' mpals oftener, eventi^ 
the number of eight or nine times ia thelweaty-four houts;: 
according as you>find.th^n in appetite; bywU^biineaoi^ 
the leaves are more^quiokly and >tkoPOughly eat u{j, with- 
out occa«oning so great an incpease of the Uttev^ i>Btit> 
what is still of more consequ6Bceilthe> fresh leaves m^ofNtiif 
repeated never fail to. give a fresk^dgie^to Iheirappetit^i' 
so that in fact, in the spaee* of<^tweiitji^43iiu>ihdu^, ^di&' 
worms JEictuJally eat up a much knrgctr ^aiit%cdf-*le^^Mft^ 
than, they could have doue^by fcdlolriog the<it>thep<practie#* 
of four or five meals a day, 4a aoQe^ the J^sh ]Baii<es> ai^ 
spoiled by their treadifig.iipoiilithem;. fThis^pric^ 
course hastens the wrormstto their) full maturity aiidiiip9t|r 
the whole saves a ocmsiderablejqaantiity «o£ laate^fteoaoid!^ 
few or. none: of themi are lost amon^ ^the iilierj / BesideiEQl! 
that the operation ist byihis-teeans aoooerrbmuglitito^ib 
conclusi0ir, and/ the woi^pBSialwagrs kept in- high 4ehltb«iMMlq 
appetite by it. Upon;; theses ^oeasioiiS' let; it^ ba^ a^fiitei^ 
rule d^ feed them atjught^-immediatelyijbefoveigoliigllii) 
bed, and as early as you possibly can iaiilie>mar«lingi \i^ & 
i/&idr$? is anipther partieutitf tcKW^hkhiitiiKfrifMas ta^|hy 
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attention, and that is, that the moment a basket of worms 
is cleared from the litter, the litter should be instantly 
carried out of the room, and along with it all the dead 
worms you can find, in order to prevent, as far as yo« 
oan, any bad smell from taking place in the room, whi<^ 
is always hurtful to the worms, nothing conducing more to 
Aeir health than cleanness, and preserving always good 
air in the room. 

During the four or five days which precede the mount- 
ing, the worms eat with the most voracious appetite, and 
in that period consume an incredible quantity of leaves, 
so that the supplying them with fresh leaves, and the 
clearing away of the litter, become at this time a most 
laborious, incessant^ and fatiguing work for those who 
attend them. 

You will know when the worms are ripe, by observing 
them with attention when you give them fresh leaves. 
Those that are ripe, instead of eating, avoid the fresh 
leaves, and rtin over them as fast as they can ; and you 
will observe them wandering about on the sides or rim of 
the basket. You will also know it by looking at them on 
the side opposite to the light, as you will then find them to 
be transparent like a new laid egg, and of the colour of 
the silk, which is also much the same with that of a new 
laid egg. When they are nearly ripe their bellies begin to 
grow transparent first of all, but they are never tho^ouj^y 
ripe till tibeir heads are transparent also. 
. You must not be too hasty in putting up the brush- 
wood on the baskets on the stage for the worms to mount. 
This ought not to be dxme till you observe a good 
daiany of your worms offering to mount, becausO: ibe 
brush-wood keeps ike worms too close and warm, and ex- 
poses them to tiie danger of that disorder, whickr^he 
French call the touff^ which is very fatal to the WQrm8> and 
which 4oes not seize them till they are just ready to aioant* 
When they are perfectly full, and ready to mounti thisy 
Hm rend^ed, feeble by too ^eat ke^t, md th« silfc fiwr^ 
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choaks them, so that a great deal of fresh air becomes 
more particularly necessary for them at this time than at 
any other. For this reason it is even thought to be advis* 
able not to put up your brush- wood until you hare seen a 
cocoon fairly made upon the stage. At any rate you can 
have some of your large baskets (of which you should 
have an ample provision) ready dressed 'with brush^^woodi 
into which you can from time to time, as you observe 
them, put such of your worms as you find are fuUy ripe 
for mounting. Besides, when you see a whole parcel 
ready to mount, you have only to take the foaskiet which 
contains them out of its place, and put up on^ of thos^ 
which is already dressed with the brush^wood, bjrwfaioli 
means you can put yotir worms directly into the iitde 
cabins prepared for them, which will render your woriL 
much easier than.it would be otherwise, and make it less 
hurrying. The basket thus emptied of the w(»rms should 
be instantly dressed with brush-wood, to be in readineis 
for the ne:s:t parcel that shall be ready for niounting. Not 
a minute is to be lost when the worms are fully ripe, so 
that a number of these additional prepared baskets are of 
the utmost consequence at this time. 

In preparing th6 little cabins for the worms you rami 
make choice of such small brush- wood as is bushy at the 
tops, as already mentioned; and in arranging them yet( 
must mtermix the tops of them with each other, whioh 
will render them thicker in the heads, but taking care 
always to leave little openings betwixt the twigs, so as the 
passage for the worms may not be stopped, which is at- 
tended with this advantage, that it affords a great many 
little places proper for the worms to form their cocoons in. 
When the heads of the brush-wood are too thin, the 
worms. find themselves at a loss to fbL themselvei^, and 
spend a great deal of their strength in ifai^tng- fvoin 
branch to branchy to find a ^oper plaoe fdt them. Ri 
placing your bmsdi-woody ymt ]i»ist^^der>it «^ that tlfer 
bottom pwts of it«haU staMi'^M 6toie^lo4>tte'aMd«er"tti 
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possible, that the worms in groping about may every- 
where find bashes to cling to. In using many kinds of 
brush- wood, where the tops are very bushy, this will of 
course put the bottoms at a distance from each other. 
But these vacancies you must fill up with little twigs, fer 
the purpose above mentioned ; to wit, that the worms may 
everjHR^here find branches to crawl on. 

When you put up the brui^h-wood betwixt two baiskets, 
that is, when there is one basket placed over the head of 
another, as is always the case on the stage, you have only 
to cut the branches of an equal length with one another, 
but about eight or nine inches longer than the distance 
betwixt the two baskets; then resting the bottom part 
upon the undermost, you bend the top in a curve down- 
wards, either entirely to one side or to both, as the bushy- 
ness of the brush- wood will allow of it. The ranges are 
made across the breadth of the basket, at the distance of 
about eighteen or twenty inches from each other, so that 
you may easily put in your hand from one side to the 
other, to enable you to clean the intervals from time to 
time from tKe litter, as you shall find it necessary, wiich 
ought to be done at least once in twenty-four hours after 
the bushes are put up, and even twice if you can find time 
for it. The bushes are placed in such manner as to form 
with their heads little arches betwixt each row of the 
branches. By placing the bushes as above they stand erect 
and firm, because they press equally upon the undemiost 
as' well as on' the upper basket. 

Wiieto the worms are mounted on the brush- wddd*, car^ 
must b& taken n6t to sitfier anybody to disturb ttteti by 
handling or touching the brush-wbod^ because wh^ii^thejf 
be^^to^ winrk, thenr first operation is to fir Wlhaii^' 
tUN$ad$^4)f'silk' to difierent parts ^f the breaches, 'Vhiclr' 
threads are to serve to support and hbld'ttp tibeir coboficftfil^ 
itfi th^it proper poise. If any oHe of these silk thr^kUSA \ 
htdk^^^ ta^iijg %he branches, tiie wbhn findd, *wUin V^^^ 
cmfdi^^y^MkM^i^ ^fH)dooii, thfet^hy"th^ Ad^'^W^' 
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thread the cocoon has lost its poise, by which means, ad it 
does not remain steady, he cannot work with advantage/ 
so as to finish his cocoon properly. Disappointed by this 
means of continuing his work, he pierces the cocoon/ 
quits it altogether, and throws out his silk at random 
wherever he goes, by wUch means his silk is wholly lost, 
as is the worm also, as he finds no place to lodge in with 
propriety, in order to prepare for his last change of state 
when he is to come out a butterfly. 

Some of the threads of silk, which it has been already 
said the worm attaches to the difierent branches, upon his 
first befidnninir to work, are likewise sometimes broke by 
another worn working in hi. neighbourhood, which L 
attended with the fatal consequences above mentioned^: 
though this last is an accident which happens but very 
seldom. 

Such of your worms as you find loiter below, without 
mounting, notwithstanding they are ripe, you must., be; 
careful from time to time to place upon the brush-wood^ 
which is ranged at the two ends and along the sides of that 
stage. There are always some of the worms which aw 
lazy, or have not strength encpgh to mount. on the 
branches, which however are strong enough to make goqdi 
cocoons when they are placed where they can make theng^^ 
without the fatigue of mounting the brush- wood« . Those^ 
which are so unlucky as to tumble from the : brushy wo94^ 
should also be placed with the other weak worms, b^oaus^ 
the fall generally diminishes their strengths greatly ;van4^ 
those which you then place upon the brush-WiOod'6h»«ld^b0 
covered over with a piec^. of papc^r^ to wjbiqb. tbey attacjb^ 
the threads oCsilJb;. to keep, their ?cocooA8^;SteQdy«:ft<Y#ftf 
may also place some of.th^yreak worms in jH^p^rs^inM^^ 
up in the form of a^ccme ^or, sugar loaf, io'wluuah j^c^.n^iJIt 

majL^ their cocoons e:iL.tr^mely ,wolU^ ^ .. ^ nj v..»' >iib 

Great attention must aUp bqpaid to .yi^it cairef^lly 'fnfil^ 
tini^ ,to. time ,all the , dijfer^t .i;abips,,atti5H:dtei4# if^mtm<^ 
iiuii^difttely aJI dis^^ ,and .d^ j^prieffi^M^^we^Jim 



S70 ^^iervationi on ike Cukur4 of Sili. 

blsty ijT lefty will presently stink, and ocoasion a bad smell 
in the room, which wonld particularly annoy the worms 
wUch are at work in making their cocoons in the same 
pabin; and the diseased ones would infect the others which 
^!^ sound. 

When it is observed that a great proportion of the 
worms of the same basket are ripe, and that they are 
wandering about in quest of the brush- wood, the common 
practice has been to place the whole worms of that bttket 
at once into the oabiuA for mounting. But this practice 
is attended with no smalt degree of inconvenience and 
danger, because it is impossible to manage your wormsr 
in such a manner, that the contents of a whole basket 
shall all of them be ready to mount at the same insrlantv 
The consequence then is, that those which are ripe mouMt 
directly, and those which are not ripe remain in thei 
cabins, and must have food given to them tiU sactt time 
as they are ready to mount in their turns, during which 
time the litter must be changed frequently to prevent oor* 
ruption : but what is worst of all, the worms which are 
mounted on the brush- wood, before beginning to shot 
tiiemselves up entirely in their cocoons, disdiarge a quan* 
tiety of liquid matter, which falls upon the worms below 
in the cabins, and wets and dirties them prodigiously^ bmA 
ikat glutinous liquor drying and hardening upon iheir 
akins, prevents their perspiration, and deprives th^n of that 
pliancy and agiUty which are so requisite to enable thenr 
to maunt, as well as to make their cocoons. The eonse^ 
quence often is, that the worms thus wet with that glUM 
tkious liquor contract diseases and die, at the very instant 
tibey are ready to mount ; and as these diseased are teo 
often contagious, by the wcurms bursting, the contagion is 
spread ovev the rest, which become also infected, and m 
the whole which remained in the caUns are often e»titety 

Some few people, who are more attentive, aiid^m^e seni' 
siftle of the dang^rtMis oonsequenees et the ab6t»'«i«th^ 
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follow a different practiced. Tbey have the patience to 
pick out the worms, one by (uie, from time to time, as 
they observe them to be ripe, which they then place m 
the <;abins, and which n^ever fail to mount immediately, 
when they are properly chosen ; that is, when the person 
who gathers them is a proper judge of their real point of 
maturity, which discovers itself by their bodies, but morQ 
particularly their heads being perfectly transparent, as 
before mentioned. The other worms, which are not ripe, 
they leave in the basket, and give them their food in the 
usual manner, till they become ripe in their turns, when 
they are constantly gathered up from time to time, and 
put into the cabins as they come to maturity. By this 
means you can change them with ease, and they are safe 
againat being wet with that glutinous liquor above men- 
tioned, which from repeated experience has been found to 
have such pernicious and destructive consequences. One 
may alledge that this last practice occasions an additional 
trouble, but the ^swer is obvious, that by this method a 
great number of worms are preserved, which are utterly 
lost by following the other practice of putting the worms 
of a whole basket at once into the cabins; and conse- 
quently the quantity of silk produced is considerably 
increased, which does more than repay that additional 
double tenfold. 

In putting the ripe worms into the cabins, take care ta 
place them first of all in the middle of the cabins, that 
the middle may be well furnished with wonns before yoH- 
place atty at the aides. Should you begin first with the 
sides^ OF outward ends of the cabins, you will find it ex-> 
tremely difficult to supply the middle of the cabins witk 
wrormai, without disturlHBg aad even destroying some d^^ 
tlbos)^ whi<?h ai^e jmounting on the sides, ia reaching in witb»' 
y^ihandtii^ards the middle. ^iv 

I shall here take an opportunity of mentioning, tkati 
duotpg ti^ iWQ.ilrflit ages ) of the worms my practice always: 
^N^iliigrQ^Ute t9) Moiis.iMarteIoy'& systfiim,i to keep I3u^ 
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windows of iSie room shut ; but' when once tbe seoonfl 
age wais over I inured them by degprees to the fresh air, 
by opening the windows at first for a couple of hoan in 
the middle of the day, and increasing the time of 4mp open 
windows from day to day, till at last I kept them always 
open day and night, particularly from the time of their 
getting over their fourth malady, till they completed their 
cocoons, unless the weather happened to prore remarkuMy 
cold and wet. But though this practice succeeded per- 
iectly well in the south of France, I do not by any means 
take it up6n me to say that it is advisable to pursne the 
same method in Britain, as the difference of climate is 
great. On the contrary, I should incline to think» that in 
England the windows should always be kept^drat iwriog 
the night ; but when once the second age is over, that it 
would be proper to habituate the worms gradually ta the 
fresh air during the day, more particularly .after their 
getting over their fourth malady, when it is of the giea|ait 
consequence to them : but even then, in case of cM wet 
weather, I should think it advisable to shut the windowi 
occasionally during the day. In short, in this article^ a 
man's conduct must be regulated by prudence and good 
sense, in which his experience will greatly assist hini. ^ . 

Though the following article was regularly entered in 
my notes, it somehow escaped me at the time I drew out 
from them the foregoing observations, which makes me 
take the liberty of adding it here, though out of its place, 
as it appears to me to merit attention. 

Upon the article of hatching the worms, it has been ren 
commended to save the production of the first four dayi^ 
as I observed this to be the general practice in France; 
but I must mention, that having met with a fVenoh gw* 
tleinan at Montauban, who I understood had dedicsAed 
much of his attention to the culture of silk, and in whidi 
I was assured he had been particularly snccessfiil, I took 
th^ liberty, with a view to gain informationy to request o^ 
Um to favour me with an account ci his aMthod>of 
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management, with which he politely complied. By the 
account I received from him, I found that the material 
difference betwixt this gentleman's management and the 
general practice consisted in the following particulars. He 
told tne, that having long observed that the worms which 
were first hatched turned out always to be more healthy 
and vigorous than -those which were later in coming out, 
he had for this reason adopted the following plan, which 
he had then followed for several years, and to which, in a 
great measure, he attributed his success. 

If his intention was to raise a quantity of worms equal 
to two ounces of eggs^ his practice was to put two ounces 
and a half of eggs to germinate, and to save no more than 
the production of the three first days, .throwing away all 
tiie rest. He likewise made it a rule^ upon their passing 
through their different maladies, to take only the forward 
worms, throwing away regularly all those which remain 
long in getting over their maladies, and he gave the fol- 
lowing reason for his continuing to foUpw this plan ; namely^ 
that from many years experience, he said he had found, 
that those worms which are hatched after the third day 
alwajrs turn out to be weakly^ and are tedious in all their 
operations. For the same reason he rejected all those 
worms which linger in getting over their maladies, which 
he said was owing to their weakness, or to their being in- 
fected in some measure with some disease, which generally 
carried them off before they could make their cocoons ; 
or if they did get the length to make their cocoons, these 
last he maintained were so light, that they were not equal 
in value to the expense of the leaves which these worms 
will eat during their grande fraize. At getting over their 
different maladies, he saved only such as came ai$ray the 
first two days, throwing away edi that were not ready 
at the close of the second day. From what observations 
I had myself made upon the silk- worm, I thought this 
gentleman had a great deal bf reason upon his side ; but 
as, in every thing in relation to this culture, I uniformly 

TbcH. Rep. Vol. IX. T 
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made it a ral^ to satisfy my miiid fuHy by experanenty I 
firmly resolved to submit his ptan to that test. I yxria, 
howeyer, disappointed in fulfilling my intention ia that 
respect, by my having been obliged to return to Brifain 
vpon businesis before the next season of the ^k ctdtore 
cfone round. At the same time, as I still continne to re- 
gard this article as a matter of great importance to diat 
culture, I would humbly advise, that it shotdd be fully 
,«mya«ed by experiment. 

III. The cocoons should be alhmed to remaiir npbti llie 
6ru»k-wood for six or seven days after the htst of the 
worms of that particular parcel are mounted. 

After the eocoons arer taken down, they shouUdE be as^ 
sorted according to their colours, setting apart all the 
weak cocoons, and such as are double. Those of each 
cdour, which have a shine upon their surface, and thence 
called sattiny, sbMld also be put by themselves, as they 
form the second s^t of silk. The double cocoons form 
the coarsest i§ilk of the whole. 

All the floss, or loose silk which is round the outi^de of 
the co^^ooni?, must be carefully taken off, because the better 
the cocoons are cleared from that outer silk the better they 
play in the bason, and of course the better the si|k will 
wind off. 

tn clearing off the floss silk from the cocoons, when 
taken down from the branches,^ it is customary to make 
choice of those which are judged to be the best for i^d, 
which are put aside by themselves, and afterwards from 
tlie whole of those to pick out in pairs such as are judged 
best for the purpose ; taking care in this last choicer to 
pick out an equal number of males and females, as far as 
one can judge of the different sexes by the cocoons. In 
doing this care must be taken to keep the cocoons of 
the same days mounting always separate by themselves, 
that the butterflies may pierce the cocoons at the same 
time. If the good cocoons taken from the whote are all 
first mixed together, sold from this general heap the co- 
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coons, ^e afterwards^ plok^ out la p^iit^ tot hitetding^ 
the consequexiee wiH be, that there win b^ s^ aside thd 
eocootts of wonns that have mounted the bnish-w6od upett 
different days, which of course will hat^ tTO ^ffect^ that 
the butterflies i^ill |iier^ the coeoonSr unequally i that i^ 
inot on l^e same darfr, but at tinles diistant from each o&er 4 
j»o that there wilt Hi^t be to e^ual imto/bei of ma;tei^ ^ii^ 
fbmales jMr^ueed at the same tinie, which mu(st ocoasidii 
the Ions of tt gteeti many of ike buftei^flJeiij tod c'6tis^ 
quetttly the qtiaftt^of egg^ 6t ^eed ^^ fall shM; of whai 
^as intended, w&ich lAo^s the Beeess% of' preetsiooi &I 
humping the 6666o» ^{ each 4ay a^ri. 

When you happen to have moife females tbto mia^v ^dtt 
must employ th0 rt^iesi of the prece^iiig day k secrad 
time, that yeu may a<>t lose your diipen^itoerary feniale*; 
But this is only to be done upon an urgent case of #lii 
kind, because it U grefailly preferable to cauise the males to 
t^erve only onee. If you can cale^lat6 so as to have aiifafi 
an equal number of both s«xeis fbr ^^opulatidn. 

The douMe cocoons are fcr be didtingu$shied by beiii^ 
much thkker than the othelps, generally broad, anid HM 
quite rotmd. 

In takmg the cocdotis off the brtt^h-woo^, f\A fhem ^ 
carefully, especially if there are smy dead worms amongst 
them, which presently eoi^upt; because such eif the cdebons 
ad touch these dead Worms are sfpoQdf h^ them, as ih6f 
contfact by that touch gfewitt^s fit»n the c^ad i^otWi^ 
wfttch hinders the rfft from winding off properly ftoiS 
fite cocooti. The bi^st manner t6' khoM^ the good frotf 
the bad cocoons, is to press tJiem at the tiirb ends wi^ 
your fing^s. lif tJiey reust weft that prei^sttrtd, tod apn 
pear hai'd and firm betwixt your Sioigers, the cocotos are 
certainly good. 

Though tfiey appear £tm upon presaang their sides Witt 
ybtrr fingers, they m^ sfill not be entirely good ; the pretp 
sure at the two ends being of all others the bbst mann^ 
ef knowing the good dues. 

t2 
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, Afi^T the eocoons are.jtajc^jot dQwn, ftqia t)iie j>rmrii-]FPQ4f 
^aeh of them as are intpad^ fo;c 9^ rPp^t, witl^. th^ 
utmost care, be cleaned from aU t^c) jBom or looie. silk 
which is abojatthem, which, if ^aUpwed to re|Qap^,:WQ^I4 
greatljr hinder the butterfly frqm getting onl of hia cq1|,^ 
f^'ter which, with a needle and thread/ you/mui^^ead 
fbe cocoons by the middle, like a string of be^da^ 3*^ in 
4ping this you must take care not to hurt the insert; in the 
cocoon with the needle. You are only to pierce just -as 
much of the skin of the cocoon as is suffici^it to a^ficbit 
to the .$hread| and this is done^ the middle of U^eoocoon* 
to leave the two ends of it free, as you cannot jbte* certain 
at which of the ends the insect will pierce the cocoon. This 
being done, you hang up the cocoons against the wall of 
the room by a nail, until such time as the butterflies come 
out. 

• At putting the cocoons upon the threltd, in ordei^ 16 
prepare them for breeding, be at the pains to place A male 
and female cocoon alternately upon the thread, that they 
may be near each other for copulation, when they come' to 
fiitroe. the cocoons; and when the butterflies ccipie out yeti 
place them upon a piece of clean woollen doth, that is per-^ 
feetly smooth, baring no nap tx* pile upon it, whi<^ may 
be hung upon the back ^ a chair. - : rt . . . 

The male is easily to be distinguished from the £Binaley 
by his body being more slender, and by fluttering^ ^ wing& 
oftener, and with a great deal more force than the femakw 
When they have been about ten hours in< copulation, tite 
liAle is 4x> be gently removed, as the female is suppdsedby. 
that time to be sufficiently impr^pated. The female^ wiR' 
then proceed to lay her eggs upon the doth, to. which tkajp 
mil dosdy adhere, and upon which you let the eggs re« 
main till about a month before the usual time for hatchkig^ 
when Jthey are to be taken from the doth, which is gene^i 
ntty done by means of a thin piece of copper coin, whtok* 
in Franoe passes for "a penny (tut sol marque), and whiok 
is found perfectly to answer the purpose^ The-dotfa ufotk^ 
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management, with which he politely complied. By the 
account I received from him, I found that the material 
di£rerence betwixt this gentleman's management and the 
general practice consisted in the following particulars. He 
told tne, that having long observed that the worms which 
were first hatched turned out always to be more healthy 
and vigorous than -those which were later in coming out, 
he had for this reason adopted the following plan, which 
lie had then followed for several years, and to which, in a 
great measure, he attributed his success. 

If his intention was to raise a quantity of worms equ^I 
to two ounces of eggs^ his practice was to put two ounces 
and a half of eggs to germinate, and to save no more than 
the production of the three first days, .throwing away all 
Hie tesL He likewise made it a r ule^ upon their passing 
ihrough their different maladies, to take only the forward 
worms, throwing away regularly all those which remain 
long in getting over their maladies, and he gave the fol- 
lowing reason for his continuing to foUpw this plan ; namely^ 
that from many years experience, he said he had found, 
that those worms which are hatched after the third day 
always turn out to be weakly^ and are tedious in all their 
operations. For the same reason he rejected all those 
worms which linger in getting over their maladies, which 
he i^d was owing to their weakness, or to their being in- 
fected in some measure with some disease, which generally 
carried them off before they could mal^e their cocoons ; 
or if they did get the length to make their cocoons, these 
last he maintained were so light, that they were not equal 
in value to the expense of the leaves which these worms 
will eat during their grandefraize. At getting over their 
diflbrent maladies, he saved only such as came a^ay the 
first two days, throwing away dl that were not ready 
at tlie close of the second day. From what observatipns 
I had myself made upon the silk- worm, I thought this 
genllemaB had a great deal bf reason upon his side ;. but 
as, to evety thing in relatioii to this culture, I uniformly 
"7Vat.'ft«p.VoLIX. T 
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sdffteij, Iq the tropical cUmttes, the sap a^ver i^easfw 
tp flpwy and 9udjien checlu or accalaratipD^ of Up progress 
Are as injnrioas to its healthy fanctions as they aie neoess^ 
1^ the plants of more variable cliiaates to the fonaatien ^f 
ilio^e hyhernacula, whieh are provide for the piesw^ation 
pf the shoots in the winter seasoQ. 3pa»e idei^imy be 
jforn^ed of the prodigiously jnoreased draim upon the func- 
,^iis of a plant, f^nskig fr<Hll an ioqreose ef tibe dryness of 
fioiid air, fr(m the following oonsideratiop. If we suppose 
the amount pf its perq>iratipn in a given tiine to he 97 
jprains, the temperature of the air bdmg 75^, and the dew- 
point 70, or the saturation of the air being 849, the 
amount would be increased to. 120 grains in the same time, 
if the dew-point were to remain stationary, and the tem^ 
perature were to rise to 80^; or, in other words, if the 
saturation of the air were to fall to 726. 

Bosidte Aiis power of inspiration,' ffae leaves of vege- 
tables exeroise also an abisorbent function, which must be 
no less disarranged by any deficiency of moistitre. Some 
planti didnvlB die gi^eatest portidn of ibeiv nu iitoi cia it from 
the vaporous irtmos|ihere, and ore aU moveor^eas dependent 
fipoto the same souim« Ite iMpsnl/Mi ^ktillAforia Iay» 
Up « store of water in die cup fomfod at the ^fni of its 
Jovres^ whichisjaoliiBblysearetediVaaadienir, and appHed 
^ the Migencies of 4hm plant when eiqMsed to 4ro«j^t; 
pgA the i]iiantity, which h known to vary in the bot^honse, 
is 'no doubt coaneeted with the atate of teoistcore oi the 
fitmosphere. 

. These consideratioHB amst be sufficient, t imagine, to 
place in a strong light the toeces^ky of a strict attention to 
(he litmosphere pf vapotors ill our artiflcdal climates, ted to 
hnfocoe as absolute an imitation as poissiUe <^ the ^e^^amfple 
of natnre. The means of effecting this is tiie nex^ object 
of our enquiry. 

Trc^ical plants require to be watered at t^ toot ^iA 
great cairtion, nnd it u impossible thilt a isnAoimt ^ntpfkf 
if vapour opt be k^tup^roooi this souiioe sSiMe. TbefO 



can« however, be bq ^ffioidty in keeping the floor of the 
boufie^ and the flues, con$taiitly wet ; ta^^^utaLimosfhexe 
of great elasticity may thu8 be, maintained, in a way per- 
fectly ans^l^tgous to the psMbvir^ process. liVhere steam is 
employed as the means of conmiunicating heat^ an ocofi*- 
sional injection of it intotiie air may ulso be jiad recourse 
to : but this method would require mpcb attention qn-t^ 
part of the superintendant, whereas, the first cannot eas)jjr 
be carried to excess. 

It is true, that damp air or floating moisture, of long 
continuance, would also be detrimental to the health of the 
plants, for it is absolutely nepessary that the process «f 
transpiration should proceed ; bi^t (here is no d^pger thast 
the high temperature of the hot-house shoi^ld ever attain 
the point of saturation by «^pontaneous evaporation. The 
temperature of the, external air will always keep down the 
force <)f ihe vapour ; for, as in the natural atmosphere, tlpte 
dew-point at the surface of the earth is regul^ed by the 
cold of the upper regions; so, in a house, the point of 
deposition is governed by the temperature of the glass 
with which it is in contfiot* In a well ventilated hot-house, 
by watering the floor j^ siyp^^er, we ,m^y bring the dew- 
point within ^^ur or fiv« degrees of the temperature^^ 
4iie air, and the glass will }^e perfectly free from moisture: 
by closing the ventUator, :we aball probably raise the heat 
10^ or 15^, bnt the degree of saturation will remain nearly 
the same, wd a oopious dew will quickly form upon the 
glass, ancl will shortly run down in. streams. A process of 
distillation is thus established, which prevents the vapour 
froni attaining the fulL eliasticity of the temperature. 

This action is beneficial within certain limits, and at 
particular seasons of tjie yeax; but when the external air 
is very coM, or radiatk)n fNroceeds very rapidly : it may 
become excessive and prejudicial. It is a well known 
fact, but one which I jb^Jieve has never yet been properly 
"explained, that by atten^pting to keep up in a hot house 
ihe same degree of hi^fit ajt night as during the: day, ^e 
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pitets B^oni^ sobrched ;- from whst kas been |iremfalM; it 
will be evident fhat this is owing to tlie low li f fi etf fcCttiU 
of the glass, and the eonseqaent ioW dirw«^|iditit id ttie 
hovise/ which oocaiSons a degree of drjnaeas, wfaidi qtddkly 
esthtfQsli tkd juices. 

MMh of this eril ibight be prevented, by snch simple 
waid chtop means as an external covering- of mats • ok 
eanvass. 

The heat of the glass of a hot-honse at night > cannot 
exceed the mean of the external and internal air; and 
taking these at* 80^ and 40^, 20^ of dryness mre kept up 
in the interior, or a degree of saturation not exceeding 
clR28. To this, in a clear night, we may add at least 0^ 
for the effects of radiation, to which the glass is partfea^ 
larly exposed, which would reduce the satutation to 484**; 
and this a degree of drought which wottld be nearly de«- 
istmctive. It will be allowed, that the ease winch I have 
selected, is by no means extreme, aiid^it is ^me which is 
liable to occur even in the summer months. Now^ by ail 
external covering of matsr, &c. the effects of radiation 
would be at once annihilated, and a thin stratum of a&r 
would be kept in c6ntact with the glass, which would 
become warmed, and consequently tend to present the 
dissipation of the heat. But no means wo<uld of course 
be so effective as double glass, 'inMiidkig a^tiratiim of aih 
Indec^d, snch a precaution in winter se^ms IdmodteflHential 
to any great degree of perfection in this braUfeh of borti^ 
ctdture. When it is considered that a temperature at 
night of 20^ is no very unfrequent occnrrenK^ in this 
country, the saturation of the air may on such ooeasitfns 
fall to 120^, and such an evil can only, at |n«sent, \A 
guarded against by diminishing the interior heat in propor- 
tion ; but whether we run upon Scylla or GharybdAs is no 
v^ry desirable choice. 

By «ri8terially bwering the temperature, we communicate^ 
a eh^kv which is totidfy inconsistent with tbe.welfareof ' 
tropieal' vegetation. Th^ chiU whioh is inatantaaeoTOly* 
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communicated to tko^ glasa by a fall of rain and snow, and 
the consequent evaporation from its surface, muirt also 
precipitate the internal vapour, and dry the included air 
ta a very considerable amount, and the effect should be 
closely watched* I dp not conceive that tiie diminution of 
Ii|^t, -winch would be occasioned by the double pane?, 
would be sufficient to occasion any serious objection to the 
plan. The difference would not probably amount to bb 
much as that between hot -houses with wooden rafters and 
lights, and those constructed with curvilinear iron bars, 
two of which have been erected in the garden of th& 
Horticultural Society. It might also possibly occasion a 
greater expansion of the foliage; for it is known that in 
houses with a northern aspect the leaves grow to a much 
larger size than in houses which front the south. Nature 
thus makes an effort to i counteract the deficiency of light, 
by increasing the surface upon which it is destined to act. 

The present method of ventilating hot-bouses is also 
objectionable, upon the same principles which I have beeti 
endeayouring to explain* A communication is at once 
opened with the external air,^ while the hot and vaporpua 
atmosphere is allowed taescf^ at the roof; th6 consequence 
is, that the dry airnuhes in with considerable velocity,, and 
becoming heated in its coarse, rapidly abstracts the moit^ 
urp from the pots and foliage. This is the more dangerous, 
in as much as it acts with 9 rapidity, proportioned in a 
very high degree to its motion. I would suggest it, as a 
matter of easy experiment, whether great benefit might 
not arise from warming the air to a certain extent, and^ 
making it traverse a wet surface before it is allowed to 
enter the bouse. 

There is one practice universally adopted by gardeners, 
which is. coi^miatory of these theoretical speculations; 
namely, thai of planting tender cuttinge in a hoi-bed^ 
and covering them mi^ a double glaes.- EatpeHence hoe 
skown, that many iuuU will not succeed, undet any other, 
treeiimemi^ - The end iai-tiik is; obviously^ to preserve , i^ - 



saturated aitaiospliere ; and it affords a parallel cato to tiiat 
oi ]>r. WelU, of the auticipajUoii of ^heoiy by practice. 

The effect of keeping the fio^r 0/* iM iot-hauM cmt- 
imually wet has been already tried at the Societffe garden, 
-at my euggestion ; and it hoe been founds that the flaute 
have grown with unprecedented vigowr ; indeed, tkeir 
iuxuriottce must strike the most superficial observer. 

To the bumaii feelings, the impression of an atino8{diere 
IBO saturated with moisture is very different from one heated 
to the same degree without this precautaon ; and a^y e«a 
coming out of a house heated in the common way, 'Canaot 
/ail to be struck with the difference, Tbe^e who are used 
io hot climates, have declared that the feel aiid smell 
of the latter exactly assimilate to thosia of jthj^ trc^jeal 
.zegions. 

But there is a danger attending tiie very success of ibis 
esjperiment, which cannot be too carefully guarded against. 
The trial has been made in the summer mcmliis, when' 
,the temperature of the e;Lternal air has not been low, nor 
ihe change from day ta night very great. U ^pxyiiNENrtion 
,to the luxuriance qf the vegetation wiU be the danger 
of any sudden check ; audit is much to be feared« that 
imless proper precautions are adopted, the op)d long 
nights of winter, may produce irrep^rsAle mischieC 

I am aware that a great objection attaches to my plan 
of the double glass, on account of the expense; but I 
think that this may appear greater at first sight than it vaay 
afterwards be found to be in practice. It is, however» at aU 
. events, I submit, a point worthy of the Horticultural Society 
to determine ; and, if the suggestion should be found to be 
effective, the lights of many frames, which are not com- 
monly in use in winter, might, without machtroiifaie, be 
.fitted to slide over the hat-hou$es during the severe season ; 
and, in the ^spring, when thay ^e not wanted for ather 
purposes, their places might be supplied at night by im^ 
or canvass. 
The principle^ > wJuch I have: ^eii )p»deiavouri||g ip jUi^ 
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jtmtQ skould be ddubjtless iextended io the pinery smd tbe 
melon frame^ in the latter )of which a saturated atmospher^^ 
might be maintained by shallow pads of water. An inr 
crease in the size of the fruit might be anticipated from 
this treatment, without the loss of flayour, wl^oh would 
attend the communication of water to the roots of tb^ 
plants^ 

I have but few aidditional obBervations to i^ffeor upon tlem 
artificial climate of a green-house. The remiyrk^ whioll 
have been made upon the alm^osphere of the hot^iouisfi 
are applicable to it> thought not to the same eKtoad^ 
The plants nHbich are subject tQ this ^ciidture, seldom 
require an artificial lemperatum greater Aan 4^ or 60^4 
and few of them wou}d receive iiq^ury ftom & i»nk* 
perature so low as 85^* Whaei In the houde> th«y fliriB 
effectiijattjr i^eltered from the effects of direet radtatiottp 
"which oaHQot take place through glass : bu^t tb^ glass itself 
radiates very freely ; and thus communicates arobiy^ to the 
ail*, which might effectually be prevented ^y roUiag mats. 
With this .preoaatioiiy fire would h^ but xarely wanted, in' 
a good fldtuation, to tnmimiuiiedte warmtii. But in thb 
damp olimate it migkt b6 requiaitb to dissipaie moisture; 
The fitdt& ^ rtbe «iv should to as carefuUy wsltched ydik 
this view, 88 *wIwtDe a high teinperaAiire iB necesfiary io 
guard egainist the eontl»ffy (^<irdme» < 

Free traiii^irdtioa^ sa Z^ha^0 before remarked^ ismeces.* 
nary to 'the beettiiyprogii^as <if ii^egi^tatioii ; and when adf 
mouldioess or damp appears upon the plants, 'the tempe- 
rature of the air should be moderately -raised, 'and freae 
ventilation allowed. When die pots m the proper season 
are moved tatotiie open air; it woiild contribute greatty 
to ^heir health to fwescarve 4hem frem the ^effects of teot 
great evaporation, to imbed them weU inmoss or litter: as 
a substitute for this precaution, the plants are generally 
exposed to a northern or eastern aspect, where the influ- 
ence of the sun but rarely reaches them ; but which would be 
very beneficial, if their roots were properly protected. The 
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advantage of such a protection may be iseen, when the 
plants are plunged into the soil, a method Vhich cooifnti- 
nieates the greatest luxuriance to the pllmts," but unfits 
them to resume their winter stations. 
' When a green-house is made use of, as it often is, 
after the removal of the pots, to force the vine, the same 
precautions should be attended to, as in the management 
of the hot-house, and the elasticity of the vapour should be 
maintained by wetting the floor; but after a certain period, 
a great degree of dryness should be allowed to prevail, to 
enable the tree to ripen its wood, and form the winter pro- 
tection for its buds. In this, its freatment' differa from that 
of the tropical plants, which require no such change ;' and 
to which, on the contrary, it would be highly '>detriimeii3tal. 
The same observation applies to forcing^honses for peaches 
and other similar kinds of trees. As soon as the |)ruit is all 
matured, they should be freely exposed to the changes of 
the weather. 

Upon an attentive consideration and reviejv of the sub* 
ject, it appears to me certain, that a^frequent consultpU^onv 
of the indications of the hygrometer, is quite as necesa^, 
to the horticulturist, as those. of the thermometer; and Uiia 
not unworthy the consideration of the Horticultural Society*, 
whedier correct registers of the state of the climate, both in 
their houses, and out of doors, and a connected series lof 
experiments upon the modifications of which it is suscep- 
tible, might not contribute something, to the perfidction^ pf . 
that art, which th^y are making such honourable exertions 
to perfect and communicate. 

To me it will be a source of great satis£Eustion« if any 
observations which I have made, or may make upon the 
subject of climate, should prove to be at all instrumental, 
in forwarding their important views. 
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XXXIX. — On raising Seed from the American Graae, 
employed in Conhectitut as the material of Fine Plat. 
By Messrs. CowiiSY and Stainbs, Surgeons*. t 

SIR, miuloto, Jan. 27, 1825. 

We agBin solicit permission to offer ourselves as candi- 
dates for the fayonr of the Society of Arts, &c. in consi- 
deration of our having, in the ^ear 1824, produced 8| lbs« 
of ticklemoth grass seed, and otherwise conformed to the 
conditions attached to the offered premium. 

Our stock of g^ass was entirely derived from the seed, 
you had the very great kindness to supply us with in th0 
autumn of 1822. Tt was not weighed, but, as we should 
conjecture, the quantity might amount to 40 or SO graiw 
weight. The following account will explain the methoq 
of cultivation pursued. ,., » 

Two large garden pots were partly filled with horsoj 
dung, and then nearly to the tops with rich mould ; on this 
the seed was scattered as equally as possible, but with dpif- 
ficulty, oh account of thie seeds hanging, together with much 
tenacity by their alae. 

By way of comparative experiment, the seed in one pot 
was covered about half an inch in depth with mould ; on the 
other coal ashes were laid to a similar thickness. 

In about three weeks the plants appeared in unexpected 
numbers, having a striking peculiiEurity of character, resem- 
bling small white spicul». They were kept in the open 
air^ but in a sheltered situation, until the February foHow- 
ing, when they had attained the height of one to two inches', 
and looked very green and healthy. 

A piece of loamy soil, rich/ deep, and dry, was then 
prepared with the spade, for the reception of the plants, 
which were set six inches apiEurt,in rows, mth twelve inches, 
intervals. This was done on the 27th February, 1823, 
and the day or two following. The spot was afterwards 

* From Vol. XLIII. of the'Transacttons of the Society for the Encourage' 
meat of Arts, Manufactures, and Comraeree. The society awarded the premium 
of twenty gnineat to Messn. Cowlcty and Staines. 



kept tolerably free firom weeds by hoeing and weeding, 
repeated several times fit the suminer. 
. ' In the May foUowiog, we bad the pleafure of seeing our 
plants beginning to flower, so that we had reason t0 expect 
an immediate crop of seed. However, the grass by no 
means flowered generally ; on the contrary, perhaps, not 
nwre than one plant in fifty bore seed, wfach was; to ap- 
pearance, small in quantity, and was totally destroyed by 
the hates before it was ripe : they took it oflf (as they soiiie^ 
times do wheat) abont the middle of the panicle. 

By the autumn the crop had assumed the form of a 
thick mat, and no fltrther trouble was taken with it until 
the following spring, when it was again carefully weeded, 
tt grew luxuriantly, and was ripe, we think, at the end of 
^ttly, or beginning of August, by the criterion of the yel- 
lowness of the straw ; it was therefbre cut, made info small 
bundles, and di^ed in the sun. 

After thrashing out the seed, much trouble was found 
i0 6leaning it, as the chafl^, &c. could only be separated by 
the hand, sinc^e it could neither be winnowed nor sifted, on 
account of the tendency it had to form masses, as lately 
alluded to. 

The pot containing the coal ashes evidently bore the 
best plants ; so that it is probably a suitable manure. With 
respect to the difficulty of equally distributing, the seed, 
might not a Iarge« and well mixed, addition of mould, or 
of coal ashes, very much facilitate that object! 

The quantity of land set was four poles, so that the pro- 
duce of an acre woald amount to 330 lbs., provided it bore 
seed in proportion. The value of the seed we cannot speak 
to, as at present it has, in fact, no market price. Two 
agricultural societies in Germany applied to us, in conse- 
quence, we believe, of information derived from you, for 
Some seed. We sent 3 lbs., for which we charged 8*. per 
' pound ; offering, at the same time, to supply them with a 
large quantity of roots. The seed was transmitted through 
the medium of a very respectable house in iLondon. 

The Society will probably i^ree* with m, Istm Ae AppK^ 



rent eotfrseiiidsd ^Ihe stmWr in tUifkiog tkit «iir m9: fe to^ 
i4ch for the ptir^se of rattsin^ thb gfai^ f^M* imes^, j^xit-^ 
Tbe coloui^,^ also, appeans very indiffercfut ; hovretery veitkeit 
the time of etittitig the grass, nor the aftdr-nraffagefilent^ 
were by any meand sitch as tfiiiMiId harv'e been dktaterd byr 
an intentioii of foriidng plat; s(nd tre bope tbese ctnigider*' 
ations will be ref^ived a» a safficieut apology for the cir» 
ctimstance. 

With respect to the selection of iSoU, ire will me^tioaal 
circnmstance which appears to> im to Aieyit some alfentimi/ 
as calculated to assist hi the <sboice. In Augnst» 1823^ 
whilst the grotmd wafs very wet, a narrow^wheeled waggon 
loaded with upwards of three tons of green poppies, passed! 
over the plot of grass, and it was singular that m &e next 
spring, the grass in the tradks of the wheels, and in iisa 
footsteps of the horses, assamed a widely different appear-t 
ance, to the other parts, being of a much darker green 
colour, and of more adrsmced growth. In fact, it boi^e 
the same relation to the other parts winefa had received no 
pressure, as those parts of a meadow which have been ad*' 
cidentally manured by the cattle, do to the iiest. It VfM 
evident enough that the condensation of the soil alone oc- 
casioned this luxtirian^e of growth, but whether it did so 
merely by checking the grotr th of those perennial runners 
which are produced in great numbers under ground^ or in 
a more direct way, was not 60 appafent. 

A very small quantity of seed was reserved from the 
autumti sowing, of 1822; and eommitted to the ground 
with the pfarits in l^ebmary, 1829, in two drills, twelve- 
inches asttnder. We learned noth^g frdm Ais experi^ 
ment, excepting that tiie species of gtass is strictly bienw 
nial, as in the! two ro^^ m^ a plant flowered^ The distancMi 
apart of the drills £^peared very suitable, ^r the ground 
became fully covered before the harvest in 1824. 

From these experimeliti* we deduce, that whether the 
seeds of this g^assbe -c^^mmitted totbof eartk in theao* 
tumn, or in the spring, no crop of straw, or of seed, can 
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be Wpeeted until tlie 'second immmer f(dl0wing ; a €miim- 
ttedee of miieh ineonTenmiee^ uwsliuioh m % pnf nont he 
lMt»andari8kiiiciiiredofrenderkig.tliej{^ SfapnU 

not tibia yimr of the sobjeot iuggeak n ^oilHiYniiQn €i, tke 
tioklemoth, similar to that porsued witii elovar, mj graas, 
&c., that is, by sowing it whb enlmifiMoiii crops. It ap- 
pears to ns even better adapted to such d purpose, as, from 
having a large system of perennial roots, it would be less 
Itkaly to perfsh from being oyer-shadowed ; for the same 
reascm it would also bear a jdoughing everf spring, in moist 
Wither, withbut the.ledst injulry to the crop; but on the 
contrary, with the advantages of getting rid of the annuals, 
particularly of our anntial indigenotiS gnttiles. In thisnian- 
ner we hare treated peppermint and spearmint for several 
jwin- with the best success; both with the pUragii ami the 
breatt plough, turning up the slices of the latter; - 
? Another method of tepediting the eoltlvatmi of this 
phnft may be suggested ; we allude to the planting of rodts 
in the first instanee, a practice well known in "the gvdea^^ 
and calculated toibcilitate the cultivation^f the grass, by 
saving a year. 

We are, sir; &€. 

John Cowi^BY, Acrysoa; 

A 'Mki^'Afl BecrkUry, ^e, Wm^ B. Stainbs, Swyetm. 

.* .1 -, . , • ■ . . ... I > . . 

CBRTIFICATE8« . . • 

Some tilae ago we took the liberty to apply to yen r»r. 
speoting *' the ticUemoth grass seed,"'whttQ, yon weie kind 
elMmgfe to a»fer us to Messrs. Cowley and- Staines,* of 
Window^ Bucks .; we now beg to say, that those gentlemen 
did tend ns, in Septemb^ last, three pomdbkweigbt of-tiw 
the above seed, wUoh we have sentto onr f neAda voa the 
continmt* * ' .•- 
■■■■.*■'*■.." Weare,'8iry Ico. -.■• ■'■•■» 



I hereby certify, tiiat Messrs. Cowlejr and Stmiies grew» 
in the year 1824, eight pounds and ihre^ quarters erf* 
that species of poa, caSed ticklemoth, or New England 
grass-seed, 

James Prbedy, Vicar of Window. 



-=»=?- 



XJi. — On the Kability of the English Silks and Cqttom 
,to become faded; and on the superiority of the Silhf 
of France and the Cottons of India in that respect* 
By Mr. Thomas Allsop. 

SIR, Ma^rOM, Sepi. B^ ld2&. 

Among the ^u^ries submiitod in my letter to you of the 
28th September |a^*, was one (the 7tii) requesting to 
kaow *' why English siljkjs or satins do not retain their 
coloar, or whiteness^ so lifng as those of French manu- 
liii^Bre?'* I belieye the cause cannot reasonably be 
i^tribttted to the ctiange of elimsyte, as in that case,. I 
think, it should equally affect both : — but that of French 
manufacture will be found as perfectly fit for use, aft^ 
a period <^ twelre or fifteen months, as when first im- 
ported ; while the English 'silks, or satins, (particularly 
white), will have so completely changed as to be rendered 
useless for any article of dress, &c. The white will have 
assumed an unsightly yellow tinge, and those coloured 
will be found to har^ ffaded considerably. Although I 
Jbare no preteninon to any great knowledge of chemical 
science, I am led to imagine, that the fault originates, in 
a g^eat measure, from the method used in extracting th#- 
vatmish, ,(»r gum, from the raw silk; and perhaps, eimn, 
from some slight -inattenttcm in the process of bleaching it 
afterwards. I think it will be readily acknowledged, by 
even the most profofind ehemitts, that any article, parti- 
cularly so delicate a one as silk, must suffer, either UK^e^ 

* S«e Vol. Vn. page f^. 

Teeh. Eep. Vol. IX. u 
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or less, by exposure to the action of sulphurous acid gBs, 
or immersion in acid, according to the degree of strength 
or purity of the ingredient used, as well as by the length 
of time the article is submitted to the action of the gas, 
or remains in the acid. It is, however, for those who 
are better qualified in tliis useful science to determine 
this material point. 

The silks manufactured here are all of an imperfect white, 
but I believe last much longer than the English or French. 
The coloured silks are scarcely inferior, and stand as well 
as the best I have ever seen. The scarlet, purple, orange, 
and other coloured silk shawls, from Bangalore, are really 
beautiful, and the colours permanently fixed: their colours, 
mordants, apparatus, and processes altogether, are simple 
and cheap : their knowledge of chemistry but very con- 
tracted. Still, with all these apparent disadvantages, they 
produce articles vying in point of quality and texture even 
with the most refined nations in the universe. 

It is also worthy of remark, that the English long- 
cloths, muslins, jaconnets, &c., never retain their original 
whiteness for any length of time, but assume a yellow 
tinge, like the silks and satins above-mentioned ; nor do 
they regain it, by any process of washing. Some pieces, 
after a few washings, are full of small holes, and it is an 
incontestible fact, that one piece of good Northward 
86 Penijum, will wear out three pieces of the best Eng- 
lish long cloth. No deleterious ingredient is used by 
the natives to give their cloths an artificial whiteness — ^no 
chemical process is used by them. The cloths are de- 
livered from the loom in their original state, dirty and 
brown; but when returned from the washerman, or vunha, 
are as white as snow. The only advantage then, is, (if it 
may be called an advantage), that the English cloths are 
much pheaper, and upon minute examination the threads 
wUl be found of a more even texture, and more regular, 
than those of this country. These are certainly advan- 
tages ; and if some little attention were to be paid to the 
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usual mode of bleaching^ by expunging the articles likely 
to tinge or corrode the cloths, there is no doubt but that 
English cottons and liiien will be of much greater con- 
sideration, and in more request, than they are at present. 

I do not know how far I am correct in remarking, that 
I consider the mode in which the bales of cotton for ex- 
portation are generally packed, may, in some measure, 
account for the evils above-mentioned. I have seen them, 
and indeed, it is the general custom to compress a con- 
siderable quantity of cotton into a very small compass. 
This is effected by means of strong massive iron frames, 
and powerful screws of the like metal ; so that when the 
cotton is removed, for the purpose of being packed in 
gunnies, &c., it is found to be almost a solid mass. Al- 
though much space may be saved thereby, on ship-board, 
and consequently freight money, I should imagine that the 
cotton must be in some way injured. If this be really 
the case, — and I have little doubt myself but it is, — the 
natives here have decidedly a very material and obvious 
advantage in the manufacture of cloths. 

T could say much more upon this subject, but it would 
be a further digression from the intention with which I 
commenced this letter. I shall therefore briefly state, 
that my motive for submitting the question alluded to in 
the first paragraph, originated from the circumstance of 
my having purchased, about eight or ten months previous 
to the date of the above letter, a roll of white satin, and 
after such quantity as was immediately required had been 
cut off, (which was only a few yards), the remainder was 
carefully put by for a future occasion, which however did 
not occur until about the time mentioned, when I found 
the colour had changed to a dirty yellow. The silk was 
rendered completely useless ! 

I hope that the queries in my last will meet the attention 
of some of your valuable and scientific correspondents, who 
may favour me with the required information. 

v2 
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Accept my best thanks for your prompt attention to my 
oommuntcationSf and believe me to remain, 

Sir» yours truly, 
T$ T. OiLL, Etq. Thomas Allsop. 



XLI. — On imitating plain and coloured Drawings, 
by improved Block Printing. By Mr. William 
Savage*. 

SIR, Cowley'itreeiy fFettmintter, I9th January^ 1825. 

After laying the specimens of imitations of drawings, 
produced by the common process of letter-press printing, 
before the Society of Arts, I beg that you will do me the 
favour to submit to the committee of Fine Arts, to which 
they are referred, the following practical observations ola 
the method of printing them, and on the materials employed 
in the diJBTerent inks. 

Previous to these observations it may, perhaps, be ad- 
visably to take a short retrospect of what had been previ- 
ously done, to show to the committee clearly my views of 
the grounds on which I presume to come forward as a can- 
didate for a premium ; for although there is no specific class 
in which I can claim, yet I think the second paragraph in 
the general notice to candidates gives me a well founded 
hope thi^t they will have their merits discussed in a fair 
and candid manner. 

The first attempts avowedly to imitate pen and ink 
drawings, by means of engraving on wood and printing, 
appear to have been made at the close of the fifteenth cen- 
tury. It is supposed, that at first only two blocks were 
used ; one to give the outline and the shaded parts, and the 
other the coloured ground, out of which the lights were cut, 
{o imitate their being put in with white ; and this effect was 
produced when printed on white paper, tn a very few 
years the process was carried further; but'diese early 

* From Vol. XLIII. of the Transactions of the Sojciety for the encoiiragc^ 
ment of Arts, M annfacfiireBr, and C^anneree. The Gloeiety Toted'-I^laif e sH- 
TerToedil and fiflecu j^mneaa to Mr. Saraga far ^^c9l|^B1U^Qiatloji(t^ ■ 
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productions Were confined to three or four blocks, printed 
witb difierent gradations of shade of the same colour, which 
produced the effect of what is termed chiaro oscuro ; their 
general colours were dull ochry yellow, or brown: some- 
times they used a grey ink ; sometimes a reddish colour, 
dull blue, and purple. 

In many instances they did not engrave an outline, but 
produced their imitation of a drawing by gradations of tints, 
the termination of the tint becoming the termination of the 
subject ; and the difierent depths produced the draperies 
and shaded parts. 

In general, the prints of the early engravers that I have 
examined, have more the appearance of being coloured in 
distemper, than of being washed in with water colours ; 
and in large subjects, the ground is usually broken, the 
surface of the paper not being completely covered, as if 
they had been printed on dry paper : in other instanceis 
they appear as if they had been printed in water colours 
on damp paper, which had caused the colours to run slightly 
into each other. 

Whatever merit there might be in the drawing and en- 
graving, the printing was comparatively much inferior to 
the productions of the press of Faust and Schofi^er: for 
there was no great difficulty in making the lights fall nearly 
where they were wanted ; and from the boldness of execu- 
tion, it was not of material consequence to have g^eat 
nicety of workmanship. 

In the fifteenth, sixteenth, and seventeenth centuries, 
a number of artists of eminence practised this mode of en- 
graving and printing; but m the eighteenth century/ttie 
art was not inuch followed, at least there were few, if any, 
who studied it as a profession ; and I only find the name 
of John Baptist Jackson, with the addition of John Skippe, 
Esq. who was an amateiir. 

The first instance of an attempt to engrave on wood, 
and to print by means of the type press, so as to repte$ent 
a painting in water colours^ appears to be by Jdohsoiiii 
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who. flourished about 1720 to 1754. Tbsite is another by 
Gubitz of Berlin, (who I believe is now ItTingX who luu 
produced some specimens, which I have seen, that re- 
fleet great credit on him as an engraver and printer. 
. I would wish to be understood as making a distinction 
between chiaro oscuro and a painting in wat^ colours : by 
the latter expression, I mean a representation of s<Mne ob- 
ject or objects in their proper or natural colours; so that 
when I observe there have been only two attempts to pro^ 
duce imitations of paintings in water colours, it must be 
taken in this sense. 

All the prints in colours by Jackson, ^that I have seen, 
show a failure ; for the oil which he used in the ink has 
stained not only the paper on which the subject is printed, 
but also the adjoining leaves when it has been inserted in 
a book ; and the specimens in existence remain to show, 
that the use of oil in coloured printing inks not only changes 
the colours, but also, by its separating from the colouring 
matter and spreading, disfigures the paper. 

In the course of nearly four hundred y^ars^ since we 
have the first account of the origin of printing, it JEippears 
from all we can learn, that there have been only two at- 
tempts, besides this, to produce imitations of paintings in 
water colours by means of this process, one of which failed 
from the style in which the prints were engraved, as weU 
as from the materials used in the ink. 

After this transient sketch I shall proceed to the prac- 
tical part of printing in colours, and describe the process 
and the materials, by which the specimens were produced. 
In selecting a drawing to tmitate,r it will be found desi- 
rable that the tints should be laid on flat, with as little 
blending into eack other as possible. 

When, this is the case, the trouble both c^englraving and 
printing are considerably lessened^ and the copy becomes 
a much closer imitation of the original, than when the at- 
tempt is loade with a highly finished sulige^^ v^here the 
colours are insensibly shadowed into each oilier 9 "Which 
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requires many blocks, and great' £ittentioa in analyzing the 
drawing, to produce the desired Effect. 

The first step, in engraving from a drawing of this nar 
ture, will be carefully to examine it, for the pncpose of 
ascertaining how many blocks it will require, and what 
parts of it will come into each. It will then be necessary 
to determine which part shall come into the first block to 
be engraved, and this' is of consequence, as it will save a 
great deal of trouble in the progress of the work ; and ma- 
terially tend to the accuracy, and to the correct imitation 
of the drawing. 

If the subject has ati outline, it ought by all means to 
be engraved first ; as it ^vill be an easy and faithful guide 
for all the other parts. This outline may be traced, and 
burnished on the block in the usual manner ; after it is en- 
graved, an impression must be printed with black ink; 
and if the subject be small, it may be burnished on another 
block, when a tint that is meant to be taken, may be easily 
and correctly washed in on the block, and thus the whole 
subject will advance progressively,, ^11 it.be completed. 

If the engraving be large, or even as large as those in 
the specimens laid before the Society, it will be found, dif- 
ficult to burnish impressions from the .first on the siio^eed- 
ing blocks ; the paper, from ifts size, expanding so much in 
the operation as to prevent the united impressions fitting 
each other with predsion when they come to be printed ; 
to remedy this inconvenience, I adopted a pkin» which I 
believe to be new*, and which the engravers on wood ac- 
knowledge to be the most accuirarte method of tranaferring 
an impression of one block to Smother: it is; to tnake 
ready in the u^al way the first engraved Mock; so: as to 
produce a good impression in every part; when (;hi« iacef- 
fected, to pa^te a piece of damp paper by the ^ornA^rs to 
the tympan sheet, and puU an impression of a full colour ; 
theh to take out the block frbm which -the impression was 
printed^ and substitiife in'it^ stead a siinilai' block, prepared 
forengriivin^ on, turning* -down tbef tympany and placing 
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some sheets of paper on it to cause a Tery heavy pull — 
then to pull the bar of the press home, and, on turning' up 
the tympany there will be foubd a reimpression on the block, 
more faithful than any burnishing, or even tracing, and 
sufficiently distinct for the eng^yer to touch up all the 
necessary parts. In small subjects this reimpression will 
be found very clear and distinct. 

If the subject has no outline, I would recommend that 
the first block engraved should contain all the leading and 
material parts ; for it will be a saving of time, occasionally 
to engrave on this block a little more than will be wanted 
to print from it, on account of obtaining the reimpression 
as a guide for the subsequent ones ; and, after the whole 
subject is engraved and made accurate, to cut away those 
parts which are not wanted in the colour or shade of this 
particular block, and this remark will hold good when 
there is an outline. 

I shall now state the colouring materials that I have 
used, with a few remarks on their respective qualities, 
when made into printing inks. 

Venetian red makes a smooth ink with little trouble. 

Indian red is of a more purplish cast than Venetian red, 
is difficult to grind smooth, but ivorks well. 

Lake is made into ink with facility. 

Carmine is a richer colour, and possesses more depth 
than lake. 

Vermilion is a colour that is generally used for red ink; 
it varies much in its properties and its appearance. To 
improve its effect, some printers mix with it orange lead, 
others a little lake, and some few, for particular purposes, 
a small quantity of carmine ; but I have invariably found, 
in my practice, that adding lake to vermilion destroyed 
the beauty of both colours, and produced a brick-dust 
effect. Perhaps the brightest red ink that can be made, 
is to take the richest Chinese vermilion, and to add to it 
a little chromate of lead : but there is one circumstance 
which contributes much to the beauty of red ink in print- 
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ingy that is too frequently overlooked cnt iieglected> twditA 
contrast: and I think I may safely assei^y thttt'^tere a 
red ink can be introduced so as to come nearly into con- 
tact with a good black ink printed of a full colouf, it shdi 
look so superior to the same red where it is printed With- 
out any other colour on the same paper, as to cq>pear a 
different composition. 

Red lead is inferior to venmlion as a scariet, but is 
useful to a certain extent where a duller and paler colour 
is wanted. 

Orange lead is paler and warmer than red lead. 

Prussiate of copper is a good brown in oil painting, b^t 
I found it yery inferior as a printing ink. 

Roman ochre is less bright than yellow odure, but pbs- 
sesses more depth. 

Yellow ochre is a good colour in the represimtation 6f 
slone, and is easily ground. 

Patent yellow is a colour that possesses little body, and 
will rarely be found of service. 

King's yellow is the colour that was in general ^tiiife when 
yellow ink was required, till I introduced chroiitiftte of 
lead, to which it is much inferior, and has also a disagree- 
able smell. :.. , •, 

Chromate of lead is the brightest yellow that I am ac- 
quainted with for printing ink, and is particularly easy to 
grind smooth. 

Gamboge may occasionally be used to advantage, but 
as an ink it does not possess much depth of colour. 

Gall-stone and Indian yellow are transparent colotkrs^ 
and are useful in giving mellow tints where they are 
wanted. 

Burnt terra di sienna is useful where warm yellow or 
orange is wanted ; also for shading yellows, and giving;' 
them depth. ? 

Bistre is very difficult to grind smooth. '' ' 

Burnt umbre, in many instances, will be found ieryicd-' 
able as a brown, and in giving shades^ to other colours itfte- 



29B On imitating plain and coloured Drawings, 

presentiiig the gronndy or where dull colours are used. — 
liiese two last mentioned articles were much used by 
Jackson. 

Sepia is now much used by artists in lieu of Indian ink^ 
as possessing more richness and depth, and is useful where 
a fine ink is required that is not of an intense black. 

Indigo is a powerful deep blue, but not a bright colour. 

iPrussian blue is a deep colour, and brighter than incUgo: 
they both require a good deal of grinding to make a smooth 
ink. 

Light Prussian blue is nearly equal to Antwerp blue, 
without its greenish tinge. 

Antwerp blue is a bright light blue, with a greenish 
tinge, and makes a smooth ink with very little trouble. 

Verdigris makes an ink of a bright green colour. 

' Indian ink may be used to give the appearance of a 
drawing made of the same material, but it does not pos- 
sess sufficient blackness necesary for the deepest parts ; 
for them good black ink may be used. 

Lamp black and ivory black are occasionally necessary ; 
but in general the best black ink will answer the same 
purpose. 

In addition to this list, I am convinced, by experience, 
that all colours used in painting may be applied to printing 
ink where the tone of any particular colour is required ; 
but it will be found in practice that every colour will not 
produce the same tint when printed that it will when used 
as a water colour. 

> Having enumerated the colours necessary for producing 
imitations of drawings, I shall now give some directions 
for printing in this style, which are the result of my own 
experiments ; and I wish it to be decidedly understood, 
that I have not been indebted to any source whatever for 
any practical information on this subject — the project was 
entirely my own, and the execution, so far as regfards the 
printing, has been theresult of a continued series of ex- 
periments, which in many instances were prosecuted ibr 
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tiie purpose of 'overcoming practical difficulties Ibat nrose: 
these difficulties and these experiments frequeHitlyelieited 
new facts, and gave hints for further improvel^tetSy which 
I endeavoured to prosecute. 

Jackson published nothing explanatory of the art. The 
onl; observations he makes, are — that he had invented a 
mode of splitting tints : and that he had dicfcarded the 
common printing press, as not bwig suitable for this kind 
of printing, and invented one on a different construction, 
that was superior in its operations. 

Pappillon's work, on Engravingon Wood, contains little or 
no information that can be serviceable at the present day. 
He advises the use of the rolling press, in preference to 
the typQ press; and recommends that each copy should 
be finished before another is commenced ; at the most, he 
advises not to have more than twenty in progress at the 
same time, for fear of variations in the pap^, from its 
drying. 

An examination of old engravings on wood, printed in 
colours, was all I had to guide me; for I' had not seen 
Papillon's work till I had arranged the whole of wy plan, 
when most of the drawings were made, and many of them 
engraved, and did not receive from him one hint in fur- 
therance of my views ; for, contrary to both Jackson's 
opinion and his, I haVe made use of the common type 
press, which I have found to answer every piurpose ; and 
I think it but justi<^e to state, that the whole of the speci- 
mens laid before the Society were printed at a press made 
by Mr. Ruthven, of Edinburgh, which I look upon as a 
valuable machine. 

I have also invariably printed the whole impression 
from each block before I have proceeded with the con- 
tinuation, without experiencing any particular variation 
in the paper, only adopting common precautions to prevent 
its drying: one of w)iich was, to keep the edges from 
being too neat the fire; and another, to keep the' outside 
wrapper damp* . 



SOO On imitating plain and coloured Drawings, 

: When wet paper was worked, I found the best method 
was to interleave it with damp paper, in the same manner 
that set-off sheets are used in fine work; for when thirteen 
or fourteen blocks are used, working the paper so many 
times will make it drier, which alters its dimensions ; but 
when a subject requires only three or four blocks, I should 
work from five hundred to a thousand impressions, without 
any other precaution than wetting the outside wrappers at 
night, and perhaps, at the dinner hour, without any fear 
of their getting out of register. 

When a subject requires many blocks, or where it is 
large, four points will be necessary ; they keep the paper 
steadier in its place on the tympan than two, and serve to 
show any variations that may arise from the shrinking or 
expansion of the paper. 

Sometimes there may occur small parts in a drawing of 
a different colour from any other part : when this happens 
it will save a block and the working to introduce these 
small parts on another block, where they may stand clear 
of its own tint, and to beat them of their own colour with 
a small ball. 

It would not be practicable to give directions which 
blocks of a subject should be worked first, and which should 
succeed each other; for no specific rule would hold good, 
different subjects requiring the blocks to be worked in dif- 
ferent orders. Sometimes, for the purpose of producing 
the best imitation of a drawing, it will be proper to work 
the lightest tint first, and proceed gradually to the deepest; 
at other times, the lightest may come last, and glaze the 
others; in this case it will, in some measure, take out the 
indentations, and soften some of the shades into each other, 
where it is necessary, or advantageous to the general 
effect. 

In commencing a landscape, I should recommend to 
begiii with the sky; as, by avoiding glazing with these 
light tints, the subjects of the composition will stand more 
distinct firom the back ground than they would otherwise 
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do if these washy tints were printed last. In proceeding 
to the .middle tints, it will be sometimes found advaa- 
tageons to omit a progressive block, particularly when it 
covers a large surface, and take the next in order, and 
perhaps finish with the one that was omitted. 

In subjects of natural history, glazing will be frequently 
found of particular service in softening the tints into each 
other. This is also the case in fore-grounds of fandscapes, 
and]^ indeed, wherever sharpness of definition is not re-^ 
quired, it will be found advantageous. 

In printing washy tints, the ink must be diluted with 
varnish to the proper tone, and very little must be used; 
the block must be carefully and well beat, without any 
superfluity of ink; if there be any, the tint will not be 
flat, and the ink will be squeezed into the edges of the 
engraved part, and give the appearance of lines. The 
pull must also be very strong, so as to have a great pres- 
sure on the surface of the block, otherwise there will be 
inequality in the colour. 

Thus proceeding, the ink must be thickened with colour 
to match the colour required; and advance progressively 
to the greatest depths. 

In the specimens I sent to the Society, there is. an 
imitation of a pen and ink sketch, wiUi a second block 
added, to give a tinted coloured ground, with the lights 
cut out, to represent a sketch oh coloured paper with the 
light put in. 

In imitation of slight drawings in sepia, I have sent a 
specimen with three blocks, and have increased the number 
in other specimens to eight, for the purpose of showing 
an attempt to imitate more finished drawings in this 
manner^ 

In sculpture, I have sent specimens of a bust and a 
statue, and also an Etruscan vase: these subjects are from 
drawings made from some of the finest remains of antiquity 
in the British museum. 

In natural history there is an. attempt to represent a 
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flawer^ an insect, and a quadruped. The flower is not 
finished so highly as it might have been, but was left in 
this state, printed on hard-^sized paper; purposely to show 
that,, whea iSnished by the hand, the near resemblance this 
process will produce to drawings, and that water colours 
may be used on my inks without' difficulty. 

In the imitation of coloured drawings, I have combined 
a succession of fourteen blocks; a greater number than 
ever was used by my predecessors in printing in colours. 
I had repeatedly been told that the representation of a 
washy tint and distances could not be produced by this 
process; — the sky, the water,- and the distances, in the 
coloured landscape will, I think, refute this opinion. 

In venturing before the Society of Arts as a candidate 
for a premium, I certainly advance no pretentions as an 
inventor; but rest my expectations on having extended 
the application of the common printing press; on having 
introduced additional colouring matters for printing ink; 
and on having introduced a simple varnish*, in its natural 
state, for the composition of these inks, that does not affect 
the colours and renders them perfectly easy in their manage^ 
ment, nothing more being required than a stone and mul- 
lar. On my part this a first attempt to open a path to 
nose printing to a higher scale than was before tiiought 
practicable — that of a closer imitation of works of art, and 
also of nature — ^which will, I trust, be carried to a far 
greater state of perfection, and thus enable the press to 
decorate its own productions with an elegance and splen- 
dour well suited to that art which bestows so many bless- 
ings on man. 

I am, sir, &c. 

A. Aikin, Esq., Secretary, <J-c. WiLLIAM SaVAGJB. 

Remarks by the Editor of the Technical Repository. 

Various beautiful specimens of block printing, fix)m 
drawings by John Varley, Thurston, Calcot, i&c., in s^ia, 

* Balsam of Capiri. 
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Indian iuk^ and colours, accompanied this article, proving 
the great superiority of Mr. Savage'i? process, to others 
before practised. The Balsam of Capivi will be found 
a most valuable substitute for the usual vehicles employed 
in block and type printing, and indeed it is getting into 
use very considerably. 



XLII. — On preparing Potatoes in Digesters, for feed- 
ing lean Cattle, and fattening other Stock* By the 
Rev. William Pierrepont*. 

SIR, Burton Park, near PetV)orth, 28ih April, 1803. 

The object of the Society for the encours^ement of Arts^ 
&c. being the general benefit of the community, I send 
you the following method of preparing potatoes, for the 
purpose of both feeding lean, and fattening other stock; 
conceiving and hoping from the experiments I have already 
made, that it will contribute something to the end which 
the Society has in view.. Not altogether satisfied with 
the system of curing or preparing potatoes by steam from 
heated water> which I had practised, and conceiving that 
some better method might be found out, I made several 
experiments in tj^e year 1801, and bestowed great atten- 
tion and pains, before I brought the following plan to 
bear. 

I have half a dozen common six-gallon iron digesters, 
which are filled with potatoes, either fresh washed from the 
water or dry ; for I cannot find that their being in a wet 
or dry state makes any difference. They are then put 
into an oven, the bottom of which is a cast-iron plate, 
three feet ten inches long by two feet ten inches wide ; 
under which is the fire, divided into three parts. Of this, 
the middle part, or division, is eighteen inches : tliQ two 
other divisions are ten inches each : the remaining eight 
inches rest upon the brick-work. The heat is conducted^ 

* From Vol. XXI. of the Transactions of the Society for the encourage? 
ment of Arts, Mamifactives, and Commerce. 
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half one way, and half the other, round the sides of the 
oven to the mouth, which is nearly eighteen inches square, 
«nd then over the top, uniting in the chimney, in which 
is placed a damper. There is also an iron rod, with a seg- 
ment of a circle at one end, for the purpose of pushing the 
digesters into the oven from the mouth, and a hook at the 
other end, to draw them back to the mouth when done. 
The first round, that is, the six digesters first put into the 
oyen, take about two hours in baking, iBupposing the fire 
not kindled before they are put in ; and every round after 
the first may be done in little more than an hour. This 
process requires very little fuel, and by no means the atten- 
tion or the force necessary for steaming ; as the potatoes 
will be done quicker or slower in proportion to the heat 
applied, without any of it being lost for want of greater 
force; even one round left in the oven over night, with a 
mere trifle of fuel, will be done the next morning : but I 
do not allow that to be done, because it turns the potatoes 
black, and hurts 'the digesters. Observe, the digesters 
must occasionally be rubbed on the inside, with a little 
lard or dripping. Potatoes cured this way, are not by any 
means so apt to turn sour, or scour the cattle, and are 
more dry ; so that the animal fed with them drinks much 
more, and they become harder when cold, so as to be flung 
to the stock with more convenience, than when steamed. 

In the year 1802, I fattened fifteen brace of bucks 
chiefly with them; I say chiefly, for after the potatoes 
were gone, they had a few beans. They were very fine 
and peculiarly well flavoured. Biggs, at Temple-Bar, 
had thirteen brace of them. I also fattened, the same 
year, with them, two oxen, three cows, and two pigs, 
which were equally well flavoured, particularly the fat; 
the pigs had, towards the latter end, a few whole peas 
after each meal ; the bucks had six pounds per day each; 
at an average ; the lean deer in the park, do very weU 
with little more than a pound per day, instead of hay. 
This year, that is, within this last seven or eight months, 
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J. have fattened two very large oxeD> and twenty Wdlah 
wethers ; the wethers^ with which there were two South- 
down rams, and one ewe, had eighty pounds of the pota- 
toes per day, with a little cut hay. The ewe was put with 
them to teach the othar sbeep to eat them : she has since 
had twin lambs; and the bailiff acknowledges that the 
lambs do better than the others at turnips; though he, 
with some other persons, dissuaded me from trying mora 
ewes, under the idea that the potatoes would dry up their 
milk. Four dairy cows never did so well with very good 
bay, as they did last winter, with about four pounds of the 
potatoes, and about four pounds of rubbishy hay and straw 
cut. But enough on this head. 

The Earl of Egremont had two of the Welsh wethers, 
and a sirloin of beef from one of the oxen. The other, 
for sale, on the 22d of March, weighed 343 stone ; he has 
had about forty pounds thrice a day. I take the liberty 
of refen^g to Lord Egremont for the flavour of the meat. 
He has seen the process ; and I shall request the honour 
of his Lordship's transmitting this to you, in case he thinkii 
it deserving the Society's attention. 

T am, sir, your obedient servant. 

To CaARhEsTkYhOR, Esq. Sec, ^^ PlERREPONT. 

I know nothing of the expense of preparing potatoes in 
this manner; but I am inclined to think, that they are 
more nutritious than in any other mode of dressing. I 
did not think it possible to bring such large oxen to such ^ 
state of fatness upon potatoes. 

Egrbmont. 

. SIR, 

With dil due acknowledgement to the Society of Arts, 
&c. for the honour they have done me, as communicated 
to. me in your letter of the 37th instant, and which came to 
hapd yesterday, I could wish the siibjoined additions to be 
made to the account, you already hnve. : My reason for 

Tech. Rep. Vol. IX. X 



iHdikg it b> that any pei'son willing iJOtrfA^ m^AnA ii 
qtiMtloil, knay profit bj the g^d^fal resalt t>f Ae many ttid 
yaHbuB expeiiment3 1 made, without beiQ|f at thd elcpetuie 
aAd v^y gpreat painB I wa^ at^ before I o<Hild hting it t6 
bear in its present form. I had not thtd most distant idea 
df using digesters at the onset of the business ; neither 
had t» nor have I any interested motive in view, either 
for myself, or any other person, or indeed any motiTe than 
the benefit the pnblic might derive from it. I have 
deemed it necessary and proper, both out of respect to the 
Earl of Egremont and myself, to make the above declara- 
tion and retnark, on this occasion. The following experi- 
ment was made, for the Earl of Egremont, to ascertain the 
quantity of fuel, 8t6. as per date. 

At Burton Park, 21st of May, 180S, three bushels of 
potatoes were weighed separately, (each bushel weiglung 
rixty pounds) before they were put into the six digesters. 
The potatoes from the two first digesters, taken out of the 
6fen, when baked and weighed tog^her, w^re fiffy-fivi? 
po«inds ; those from the two next were fifty-four pounds \ 
and those from the third two were fifty-four pounds. The 
carpenter measured the wood with which they were baked; 
and he tells me, that a cord, or stack of good fire-wood 
well piled, (that is wood cut into three-feet lengths, and 
piled twienty-four feet in length, and one foot ten inches in 
height, and which is sold in this neighbourhood for 15b.) 
will bake ninety sets, or ninety times six digesters full of 
potatoes, at the rate of wood it took to bake the above six, 
which was the second set that day. A cast-iron plate, five 
feet in length, instead of three feet ten inches, by two feet 
ten inches, will hold eight digesters ; and adding a small 
fire on each side of the great fire-place, will, in my opinion, 
accelerate the baking firom ^teen to twenty minutes^ in 
every aet^ as well, as be some saving in fuel ; be^^use the 
aide iKgestera genetaUy take that time longer than the 
loenlre unea. The «etit of thb proeess doea nat consist in 
ilo w «inmerilig ; for, the quieker the potatoes aire dbae> 



ptfovided proper att c nti oi i » is paid to thoai^ tdhe bettte 
With tlie four following obseryations adhered to^ any peir- 
soii nay exercdse his own judgm«it» and indulge his owk 
information and fancy in ereoting his oren, whether it hi 
f&r a greater or smaller number of digesters, aiid aceordijog 
to the quantity of potatoes he may wish to bake. 

1st, The digesters, or other vessels coo&ining the pbta^ 
toes, must not be in contact with the fire. 2d, The said 
vessels, even placed on cast-iron, must have legs, so that 
the bottoms of them do not touch the cast-iron. 8d, The 
lids must be steam-tight, in order to prevent its escaping 
before the potatoes are nearly done, with valves, if not th» 
same, something similar to those of the digester. And 4tlit 
the external air is to be excluded from them; and the 
more effectually that is done the better ; both for slaving 
fuel and tiAie, as well as to prevent their burning. I 
have never had occasion for more than six bakings m a 
day; which six bakings, that is, six sacks or eighteen 
bushels, at sixty pounds the bushel, were done within 
twelve hours. The father and his son had 13«. per week, 
for getting from the heap, washing and baking the pota- 
toes, cleaving the wood for ditto, and feeding stock ; lOSOlbs. 
of potatoes, are baked for little more than six parts out of 
ninety of the cord, or stack of wood, above described. My 
opinion is, that two ovens of six or eight digesters each, 
(according to the quantity of potatoes wanted) would 
answer the best purpose; particularly where coals would 
be used, or the wood is ready cat; for then the sanie 
person could attend both, and one would be baking, 
whilst the other would be emiptying and filling, and this 
whether for a great or small quantity. Perhaps two ovens 
erected together, with a single brick laid flat to divide 
them« with two fires at the end, so that each flue would go 
the whole, length of the plate, mounting at the other end, 
and so over th^ top into the chimney, and the two doors 
of them at the two fronts, would answer very weil in point 
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of economy, &c. Perliapg also an orifice jiut above ike 
month of the oven/ or in the door, witib a moveaM^ valve 
fixed to it, would prove nsefnl, so that the steam wfakh 
issues from the valves of the digesters, about ten or fifteen 
minutes before the potatoes are done, and which smells 
like that from roasted potatoes, might escape by it, instead 
of by the mouth of the oven. The above steam it at- 
tended by a hissing noise, and a kind of boiling commotion 
in the digesters, which the person attending them will 
very plainly hear on opening the door a little. When he 
perceives that noise, &c. begins to intermit, the digesters 
must be taken out, or the potatoes will bum at the bottom, 
and that in. proportion to the degree of heat under them. 
A very little observation will soon make a person acqnaanU 
ed with the proper time of drawing them. The Society 
for the encouragement of Arts is at full liberty to pub- 
lish what they think may be useful from what I have 
written ; for public advantage is my grand object, as well 
as it is theirs. 

I remain, sir, your most obedient servant. 

To Charlbb Tatlo», Esq. Sec. W. PiBRRBPONT. 



XLIII. — On the advantages of steaming Potatoes, as 
^ Food for Horses and other Cattle. By John Chris- 
tian CURWEN, Esq. M.P.* 

In a communication from Mr. Curwen to the late Dr. C. 
Taylor, secretary to the Society of Arts, &c. &c. dated, 
Belle Isle, Keswick, Dec. 1, 1801, he says — 

" 1 have been engaged for some time past in feeding 
my work-horses, and those employed in my collieries, with 
potatoes instead of hay : I boil them with steam. I have 
for the last five weeks consumed 150 stone per day, and 
to each stone I put four pounds of cut straw. I have 

'- '• From the Transactions of the Society for the encouragement of Arts, 
Mannfactures, and Commerce. 
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reason to hope I shall succeed, and, when satisfied oi it} 
the whole process shall be submitted to the public. Ai^ 
acre of hay produces 260 stone, and an acre of potatoes 
1400 stone. Supposing the seed to be equal, the gain is 
immense, and would lead to very important consequences, 
by encouraging the growth of wheat. The potatoe culture 
has been hitherto found too expensive to be carried to any 
very great extent. From the trials I have made, I am 
inclined to believe the boiling of potatoes would be found 
to be highly advantageous in fattening cattle. 

" It requires 300 acres to furnish hay for my work- horses ; 
and, from precarious seasons, I am often subject to great 
inconveniences ; but should potatoes be found to answer, 
thirty five acres will be amply suflScient." 

And in another communication, dated Belle Isle, March 
6, 1803, for which he received the silver medal of the 
Society, he states as follows : — 

'' In a letter, which I had the pleasure of addressing to 
you some time ago, I took the liberty of hinting at an ex- 
periment I was making, in giving steamed potatoes as a 
substitute b a great measure for hay. 

*' I was then wholly unacquainted with its having been 
tried. It was from my friend, the Bishop of Landaff, I 
first learnt that the Board of Agriculture had made a 
report upon it. As I do not find that was carried to any 
great extent, nor given in the way I have done, I shall, 
with much deference to the Society of Arts, &c. offer what 
has occurred to me, together with the plan I have adopted 
for steaming and washing. Having nothing of the kind 
to assist me in my beginning, I found great difiiculty, and 
much time consumed, which I trust this will remedy to 
those who may be inclined to make the experiment. 

** My respectable friend and neighbour, the Bishop of 
Landaff, took the trouble of examining the process, and 
inquiring into every thing relating to it, and has certified 
the complete succcess of the plan, and his approbation of 
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the ap|MOnitii0. It was io ecmsoqaence of the wiagnuag 
laMiire in the hay crop of the year 1801» that I Souad my 
•elf called upon to take soane steps to prevent the secions 
•onsequences which were likely to result frcMn it. The 
importaticMis of hay from Irelandt in AugaiTt, weie from 
9d. to lid. per stone of 14 pounds. In this ntnation it 
fortunately occunred to me, that I had for many years given 
a proportion of steamed potatoes, mixed with thrarotherfood, 
to my hounds, and found it to answer extremely wdl. If 
hounds could stand their work with this feed, I could 
scarcely admit a doubt of its being a hard as wdil as nu- 
tritious food. Under this impression, I began my steaming 
in October, 1801, and continued it till late in If ay. The 
prejudices I had to enc6unter were such as would have 
defeated the plan, had I not followed it up for some 
mcmths with constant and unremitting attention; and 
whoever attempts it, will have difficulties to contend with, 
that require particular attention to overcome. In no one 
instance did it fail, and my horses were never in such 
spirit and condition. In October last, I recommenced my 
operations, and am able to steam from 160 to 200 stcme, 
«f fourteen pounds each, per day ; I have fed upwards of 
eighty horses constantly both seasons; and this year, I 
have extended the feed to my milch cows, taking away 
all hay, and only giving a little straw. Each horse has a 
stone and a half of potatoes, or twenty-one pounds, es- 
timated at Scf. per stone, 4jldf.; steaming, a half-^penny; 
ten pounds of bruised com, Qd, ; five pounds of hay» 2c/; ; 
two pounds of cut straw to mix with the com, a halfpenny; 
making on the whole 13^. per day. Each tub of potatoes, 
containing eleven stone, has pne of cut straw mixed up 
with it ; it is given warm, and a horse will eat a stone in 
less than half an hour, whilst between six and seven would 
be required to eat a stone of hay. The tkne gained lor 
rest contributes greatly, I have no doubt^ to promote 4ihfe 
health and condition of the horses. 
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<^ The facility with which potatoes can be tscqispartect 
from place to place, is mnch in their favour, and beings 
without damage, to which hay is liable, is a further object. 
The individual gain will be found great, where ground is 
highly rated and not easily procured, as will be commonly 
the case where horses are most wanted. In a national point 
of view, it may be important, should the population of the 
country advance as rapidly as it has for some years past. 
The potatoe crop is produced from ground which would 
otherwise be under fallow; and when proper care is 
taken, the wheat after potatoes is equal, if not superior, 
to that from fallowed ground. The year previous to my 
adopting my present method, I sunk th^ rent of my farm, 
valued at a thousand pounds (about 700 acres) and seven 
hundred pounds besides. In the last year, I cleared, re- 
ceiving the same prices for my work, 2189/. The only 
difference I can point out is in the price of oats; this 
might deduct 300/. I had forty acres . last year under 
potatoes : the wetness of the ground, and the very uui 
favourable season, made my crop a bad one* I shall have 
this year sixty^ I have found no difficulty in impoi'tipg 
from Scotland and Ireland, at 3^. andSi^* per stone. Tbf 
quantity being more than I required, I have gold to the 
poor at reduced prices at 3</. whilst the markets were from 
bd. ioQd. I had 900 acres under bay, and never sufficient : 
I e3Epect that 150 now will be more than sufficient for all 
my wants. The value of hay was heretofore in proportion 
to my necessity ; having no longer occasion for any, the 
price will fall to the neighbourhood. Indeed, it has, as I 
might purchase at Qd. per stone, what was seldom or ever 
under 9d. and more frequently a shilling ; I have every 
pound of hay weighed, so as to prevent all waste ; and 
though this is some trouble and expense, I have reason 
to believe it is amply repaid by the econopiy it enforce3. 

^^ P.'S. I make no difference in the feed of a cart hors^ 
or one of niy carriage horaes; the. allowance is the sam^ 
The ^oals for stQamiiig li8Q i^ne of potatoes,. I have fpunt 
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to be two Winchester bushels and a quarter, or 187ib. 
of coal. 

One labourer also is sufficient t^ steam, wash, &c. 160 stone 1 8 
Two Winchester bushels and a quarter of coals, at Sd, each 
bushel .07 

2 S 

The cost is therefore under a farthing per stone, leaving 
a residue of 13c?. per day, which in six months would pro- 
duce £9. 16s. 

The cost of the apparatus, washer 

Four tubs, at £2, 2«. each 

Boiler ..... 

Platform for the tubs 

Pump ..... 

Building ...... 

w^l02 

And in .another letter, dated London, March 12, 1803, 
he states — 

** In addition to what I have had the pleasure of com- 
municating to you, on the subject of potatoes, I wish to 
add a few observations, to guard such as may be inclined 
to make the experiment of feeding with them, against 
the pernicious effects of the liquor which distills from the 
potatoe. The first attempt I made to give potatoes to 
hounds, was fifteen years ago: they were boiled with their 
other food ; but I was soon obliged to desist from it, the 
hounds being very violenly purged and affected by it ; from 
this trial I was satisfied, that the potatoe liquor contained 
a very poisonous quality, which must be highly pernicious. 
Indeed, I have no doubt, if any animal was suffered to 
< drink the water which comes from the potatoe, it would 
be destroyed by it. It is upon this account, I adopted the 
leaden cistern upon which the tub rests, and into which the 
iteam is introduced. Though I am satisfied there is a 
great loss of steam by it, and an increased expenditure of 
niely ; yet to keep clear of the potatoe liquor mixing with 



oiFoodforBw-tisand'oihitCaifig. 818 

the potatoes, is of tbe first iinportahce. As a remedy agamst 
the loss of steam» I should adidse to lengthen the steani-t 
pipe in the cistern, so as to throw the steam to the centre 
of the tub, and to have a hole cut, and covered with a 
leaden cap, with holes for the steam to pass through, by 
which means the condensation Will fall by the sides of the 
tub, and much steam be saved. The potatoes are made 
much dryer, by suffering them to stand a few minutes in 
the tub, after the steam is taken from them. 

'^ I had so little asssistance from any thing previously 
done in steaming, that the first season, it required five men 
to do the work which one man can now accomplish with 
ease. It took two persons to wash them, which they did 
in a very incomplete manner ; two to steam and bruise, 
and one man and a horse to furnish water. The washer 
will be found to answer the purpose admirably well ; and 
when the saving of water is an object, its value will be 
increased. Several private families have adopted them 
upon a small scale, and found great convenience from it. 
I believe the method I have adopted of mixing a portion 
of cut straw, (from a tenth to an eleventh part), is highly 
advantageous; first, as it prevents the food passing too 
quickly, and secondly, as it keeps the mouths of the horses 
from being clogged with the potatoes. Should doubts still 
remain, as to the performance and health of the horses 
thus fed, I am ready to afford unquestionable proof from 
the persons who have the care of them. I shall always 
be ready to answer any questions, or to afford any further 
information in my power. 

<< From what I have previously stated, the advantages 
I have already reaped from this method will be apparent; 
and I cannot but sincerely wish, both for the advantage of 
the public and individuals, that through the medium of 
your most useful and respectable Society, it may come 
recommended to them^ which cannot fail of having con« 
siderable effect. 

^' P. S. When the potatoes are sufficiently do^, being 
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of a heat 6C|iial tx> the tteam, the dOstiUatioii eeases, and 
the steam comes through the cook. The condeased watetf 
from die steam formed daring the operatioiiy b aUowed ia 
nm off, affording a constant streakn. 

^^The above statements were confirmed by certificates 
fbom the Bishop of Laodaff, and Arthor Young Esq.* 

(Tobt tomiimned.) 



XLW.—On the Material us$d in Tuscany far Plat,— 
By Mr. William Salisbury, of Bromptan*. 

It appears that specimens of the straw, with seeds of the 
plant, were, in 1819, brought to this country by Captab 
Roper, R. N., and were presented by him to H. R. H. 
the Duke of Sussex, President of the Society. Some of 
these seeds his Royal Highness gave to Mr, Salisbury, 
who sowed and obtained a crop from them in the foUowiug 
year* The plants being allowed to ccmie to maturity, 
proved to be the triticum turgidum, a variety Xft bearded 
wheat, which seems to differ in no respect from the spring 
wheat grown in the vale of Evesham, and in other parts of 
England. 

In, the autumn of 1823, M, Foumier, of Geneva, a 
friend of Mr. Salisbury, being about to make a journey to 
Florence, was requested to make enquiries for him re- 
jq)ecting the culture and subsequent preparation of the 
bearded wheat, as far as regards its application to the pur- 
poses of platting, 

M. Foumier states that the bearded wheat is cultivated 
largely in Tuscany, both for food as well as for platting; 
and that he saw the plant grown for its straw alone in vsi- 
rious parts of the Yal d'Amo, between Pba and Florence. 
The seed is thickly sown on a^poor stony soil, on the bank 
^ the river : when the crop is scmie inches high, it is mown, 

* Prom Vol. XLIIL of the Transactions of the Socie^ for the ?pcp|irsf^ 
ment of Arts, Manufactures, and Commerce. The Societr voted it< ilhrer 
(^vtm medsl U Mr, aallsl^rF for ihit eomiwiuMUf ||. 
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but not ?ery close to Ae gropud ; thifr treatment indMtf €»» 
more or less, the rankness of llie plants Bad the stems thai 
shoot up are slenderer than before. If they are sjtiU too 
coarse, the crop is again mown, and so cmi to a thhrd and 
ei^en a fourth time, acccnrding tp th^ vigour of the plant 
When the stems are sufficiently fine, they axe allowed to 
grow ; after the bloom is over, but while. the grain is still 
very milky, the plants are pulled up and exposed to the 
sun on the sand of the river, care being taken to water 
them from time to time. When the straw is come to a 
proper colour, a very carejful selection is made of it, ac- 
cording to its quality, and it is divided into several sorts, 
according to the size of the straw* The only part used is 
from the base of ^he ear a few inches down towards the 
first joint. The part between the first and third joints is 
reserved for common plat. 

Specimens of the straw in its unprepared and {Nrepared 
state, collected by M. Foumier, and given by him to Mr, 
Salisbury, were laid before the committee. 



XLV. — On an Improvement made by the Editor in 
viewing the Animalcul4»y t^c. in Fluids, with the Micro- 
scape. 

In our fourth volui»e, page 317, we gave an account of a 
facile mode of viewing the animiActtlaB, &c. in fluids under 
the microscope, invented by the Editor, and which consisted 
in placii^ upon the surface of the fluid, whilst lying upon 
a flat slip of glass, a thin slice of talc or mica, and which 
had the instantaneous effect of rendering the sorfieu^e of the 
fluid trtdy plane, and preventing tlie evaporation of it. 

Owing, however, to the capUlary attraction exerted be* 
tireen the two plane surfaces of the glass and the talc, tibey 
approached so near to each other as not to leave space enough 
between them for some of the larger kinds of animalculsa, 
such as the wbeel-animalcuUe and the bell-polypes, for in- 
stance, to perform their canons evolutions at full libntf . 
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Tbifl inconvenience the Editor has Temedied, intiiefbllcrw-' 
ing simple and facile manner : — 

He heats the middle part of a slip of glass, of peiiiaps 
half an inch in breadth, and three inches long, over the 
flame of a lamp or candle, until it becomes hot enough to 
melt sealing-wax readily : he then applies a slender stick 
of it to the glass, making two thin and narrow lines of it 
adhere to the heated glass crosswbe, or at right-angles to 
its length, at the distance of about half an inch apart, and 
then carries the sealing wax also along the edges of the 
glass, between the two first made crossing lines ; the seal- 
ing-wax thus forming the sides or boundaries of an exceed- 
ingly shallow square cistern, upon the glass, which serves 
for the bottom of it. This cistern, however, when filled 
with a drop of the fluid containing the animalculae, and 
covered with a slip of talc, is quite deep enough to allow 
full play to the movements of the animalculee, whilst it 
evens the surface of the fluid, prevents it from evaporating, 
and thus enables us to keep an object in view under the 
microscope for hours together. The Editor has used this 
contrivance for several months with the greatest conve- 
nience. 



XLVI. — A method of Preserving Lime- Juice, By Cap- 
tain T. M. Bagkold"^. 

It is well known that the juice of lemons, or of limes, ex- 
pressed from the fruit, will in a short time, especially if 
kept warm, become mouldy, and unfit for use as an article 
of food ; and that the final result of this spontaneous change 
is the destruction of the acid itself. The acid may, indeed, 
be separated from the other matters with which it is na- 
turally mixed ; but in so doing all the odour and flavour of 
the native juice are also destroyed, for pure crystallized' 
citric acid is wholly inodorous, and to the taste simply 
acid. 

* From Vol. XLHI. of the Transaction! of the Society for the encourage- 
mentof Arts, JlanafactnrM, and Commerct. 
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The effect of pure citric acid in preventing or mitigating 
the severity of sea-scnrvy is greatly inferior to the recent 
jnice ; and In many of our circumnavigations, lemon or 
lime-juice, mixed with a small proportion of rum, about 
one- tenth, has been found to keep for a considerable tim6 
in tropical countries, and to be very efficacious in preserv- 
ing the health of the. crews. In some cases,' however, this 
addition of spirit is by no means desirable. 

In April, 1824, Captain Bagnold produced to the com- 
mittee a specimen of lime-juice, which had been prepared 
in Jamaica in the preceding September, according to his 
directions. The juice having been expressed from the 
friiit, was strained, and put into quart bottles : ' these 
having been carefully corked, were put itito a pan of cold 
water, which was then by degrees raised to the boiling 
point. At that temperature it was kept for half an hour, 
and was then allowed to cool down to the temperature of 
the air. The process, therefore, was, in substance, only 
the same as that which has been long practised in this 
country for preserving gieen gooseberries, and other fruits, 
for domestic use. A bottlb being opened by the commit- 
tee, the juice, Was in the state of a whitish turbid liquor, 
with the acidity and much of the flavour of the lime; nor 
did it appear to have undergone any alteration. 

In March, 1825, someof the same juice, which had been 
examined the year before, and which had since only been 
again heated and carefully bottled, was laid before the 
committee. It was still in good condition, retaining n^uch 
of the flavour of the recent juice. 

Hence, it appears, that by the application of the above 
process, the addition of rum, or other spirit, to lime (mt 
lemon juice, may be avoided, without rendering it at all 
more liable to spontaneous alteration^ 
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XLTII. — On am umomraniobh Atiad, matk ttfmm ih 
Editor* fiy C. R* Qobinq* M*D. 

In No. XU. of tbe Quarterly J^rnnal of SeUmm md 
ilu ArUf we find an ** Acemmi of lio JMyrtiilMW frtoMirit 
AoM hunmads m Bngkmd on ik§ RtfUoHmf iBore^eofe 
afPr^e9Mor Amid ofModmuL. By C. VL OoRIKC, M.XK^ 

at the conclusioii of whioh the Doctor adds as foUowst**- 

*^ I feel mjraelf called upon to state to the pnbKc^ that 
Mr. OiU has given a mntUated and sanreplitknis accoafit 
of the instmment I haye described in his Repertory fer 
November last, which has moreover' been copied into the 
Quarterly Journal for Jwxaarj, 18S6, under tlie designatioa 
of Mr. Cuthberfe Reflecting Microscope, as if it had been 
originated by that acute and distinguished artist, instead 
of Professor Amici/' 

The Editor must ever regret, that Dr. Goring, for whon 
he had ever entertained the highest re8pect> should have 
felt himself called upon to pass this hareh and uuwierited 
censure upon his account of Mr. Cuthberf s combined 
microscope ; and which, indeed, could notiiave happened, 
had the Doctor, as he might and ought in justice to have 
done, previously consulted the original Article m the 
Technical Repository, vol. VIII. page 265 ; where the 
Editor bad expressly guarded against the possilnlity of 
supposition, that Mr. Cuthbert's reflecting microscope had 
originated with himself, by stating at tbe commenc^nent 
of the article, that " he oriyimsUly executed it on thepktn 
recommended by Dr. Goring ;" and he even quoted the 
Doctor's own article, republished from the Quarterly 
Journal of Science, in voL VII. page 301, of the Technioal 
Repository t where the principle of the invention is acknow- 
ledged to be due to Professor Amici« . 

Unfortunately, however, in the abridged article on Mr. 
Cuthberf s reflecting, compound, and single microscope, 
published in No. XLI. of the Quarterly Journal of Science, 
that statement, and the reference to the Doctor's article, 
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titB entiirdy bmitted v so VtM; %iil»MfefittttilBr'J»^^ lid 
might eaidiiy come to that conchiisioti ^ — ^for these omission^i 
however, the reispectable Editors of that valuable work, 
and not the £dito)r of the lichnical Reppsitory, mtist be 
accountable. 

Thus much, then, fot the imputed mntilation: — ds for 
the surreptitious p^urt of the accoutit, the Editor feels he 
has only to State, that he was expre^Iy invited by Mr. 
Cuthbert himself to see his microscope, knowing that 
various articles had appeared in the Technical Repository 
on improvements in these Valuable instruments: and 
indeed he took especial care to. point out to the Editof^S 
notice, lliat he had av^led him$etf of the use of a trian- 
gular bar, with rack-Work at iti posterior edge, to sup- 
port his stage, and also of an improved forceps, itoai 
having seen them, in a valuable improved single microscope, 
made for the Editor many yeeurs since^ by the late scien- 
tific Mr. Samuel Varley'*'. He has also subsequently ex- 
pressed himself much gratified with the account the Editor 
published of his combined microscope, and was surprised 
at its accuracy* considering the little time and opportunity 
afforded him for inspecting it. The Editor, after stating 
these facts, trusts thas he has fkkly acquitted himself of 
even the slightest imputation that he had surreptiliously 
obtained the particulars of Mr. Cuthberf s combined mi- 
croscope. 

Having thus, he trusts, satisfactorily essiculpated himself 
from the charge of having surreptitiously given a notice 
of Mr. Cuthberf s microscope, the Editor now calls upon 
the Editors of the Quarterly Journal of Science, to whom 
alone the dict. of mutilating his account is to be attributed, 
to take the earliest opportunity of setting him right with 
their numerous readers, as it is a serious evil to remain 
under such imputations for the space of three months to- 
gether. And he cannot avoid expressing his opinion, 
that they should not have permitted such a grave charge to 

* A description of wliich if given in this work. 
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have sallied their pages without due consideratioii ; and 
the more especially, when they themselves had caused Dr. 
Gk)ring to urge it, from their omitting the Editor^s state- 
ment and reference. Neither ought Dr. Goring to have 
so committed himself, without first taking due pains to 
ascertain the facts, and which he might easily have done, 
as the Editor took care to furnish Mr. Cuthbert with the 
number of the Techniad Repository containing the ac- 
count of his microscope. 

Finally, we trust that this unpleasant affair will render 
the Editors of the Quarterly Journal of Science more 
careful in future, that, in selecting any article for publi- 
cation, they do not omit any essential part of it: and, 
more especially, that they do not suffer any charges 
against individuals, founded on^ their own omissions, to 
appear in their work. 



LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since iiprtV 18, 1826. 

To John Bellingham, of Norfolk-street, Strand, in the county of 
Middlesex, civil engineer ; for a certain improvement or improve- 
ments in the construction of Cooking Apparatus. Dated April 1 8, 
1826. — To be specified in two months. 

To James Robotham, of Great Surrey-street, Blackfriars-road, 
in the county of Surrey, hat manufacturer ; and Robert Lloyd, 
of No. 71^ Strand, in the county of Middlesex; for a certain 
method of preparing, forming, uniting, combining, or putting 
together, a certain material, substance, or thing, or certain ma- 
terials, substances, or things, for the purpose of being made into 
Hats, Caps, Bonnets, Cloaks, Coats, Trousers, and wearing Ap- 
parel in general, and various other purposes Dated April 18, 
1826. — In six months. 
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XLVIII. — On a Svnss method of instantly stopping the 
Blast from Smiths* Bellows. By the Editor. 

"WITH A FIGURE* 

In our present yolnme, page 158^ we gave an account of 
some valuable improvements in the mode of working the 
bellows of smiths* forges, invented by Mr. Duncan Camp- 
bell, so as to produce a soft and gentle blcist fr6m them ; 
and indicated some of the advantages obtained thereby in 
welding cast-steel, &c. 

We have since been favoured by Mr. M. Riviere, of Hack* 
ney, who has recently obtained a patent for a very superior 
description of fine sieves, and the machinery for perforat- 
ing the metal plates forming them ;^ with a sight of his 
work-shops, and the tools and methods employed by a set 
of excellent workmen he has just brought over to this 
country from Geneva, the long celebrated seat of the 
watch and clock tool manufacture, and indeed the spot 
from whence all our best processes in the . difficult arts of 
working steel were originally imported into this country, 
by a colony of persecuted Huguenots, on the revocation 
of the edict of Nantz. Of course we did not fail to notice 
the different methods employed by these Swiss workmen, 
from those in common use here ; and particularly in the very 
simple and convenient manner in which they converted 
that cheap implement, the turn-bench, the tool by which 
the watch-makers perform such exquisite pieces of work- 
manship, into a lathe, and without the aid of the collar and 
mandrel, those sources of frequent inaccuracy and loss of 
Tech. Rep. Vol. IX. y 
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power from friction, but which are continually and unneces- 
sarily employed in this country ; we shall hereafter recur to this 
simplification of turning bodies between two fixed centres, 
instead of through the mediation of the collar and mandrel 
usually employed in the English lathes. In the mean time, 
we sitalt describe the improvement which constitutes the 
subject of the present article, and which indeed is an 
excellent addition to the former observations on working 
the bellows of forges, kindly communicated to us by Mr. 
D. Catnpb<^n. 

In Mr. Calnpbeirs practice, he counterbalances the 
weight of the upper-bodird of his forge bellows by means 
<bS a line affixed thereto, and which line paaaag over i 
piiUey aboY^y has a hook affixed to it, oa which the neceasarj 
weights can h0 hvtfgy to effect the desired obr|ect Heni 
a line affixed to the upper board of the bellows, and passing 
•ver a fMefy^ i^ dso employed, but with m different iBtei^< 
tion. It is well known, that in the ordinary use of san&i/ 
b^UoWSy we haff ^ no itfeaAs qf snddsnhf arresiinff thdr 
blast when requifid^ but must wait until it ceaMis> or they 
stop of thei)^ owB tkccord/ by the upper board g^duaUy 
deiicendkig; to its usual place of rest Thb evil, in perfbrHK 
htg delidale eperationis in the forge, must have veiy 
firdquatitly beeitf experienced by most workmen ; it ig now 
effectually obviated, by the following exceUent contri^ 
Vance j*^ . 

lit platfe Xn* &g. ], a represents part of the w^ of i 
snu^' fcnri^-bearth; b aa upright iron trmk or tube, 
secittred by bcSng spiked to the wall ; within this fiat tnW 
a flat bat of iron, c, is placed, which slides freely up and 
down> guided by the tube : this bar, o, is suspended to tf 
line^ di wMch passes over a pidley^ «, the axis of wUeh is 
driven into the wallf and oves another pulley, affind riiove 
the beUdWs^ asid the Hde it fimilly secured to the upper 
board of the beHoWt. The bar thus paortakei of the motknf 
^ven to the bellows, it descending: and ascending as the 
belkrwB are raisBd of levered. One edge wt Ae bar, <y 
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is formed mtoaraek, by angular aotohed bekig made akmg 
it ; and a hook, /, turning upon a pin, affixed in ears, 
formed m the side of &e tube, 6,' can he kiiteed up at any 
time, and as shown in the figure, aikd its booked end be 
caused to pass through a gap made in the side of th^ tube> 
and enter into any of the notches in the rack, which present 
themselves opposite to the said gap, and thus stop or arrest 
its motion accordingly, the blast of the bellows instantly 
ceasing at the desired time. On tuniing the hook, y, 
back again, the bellows can be worked in the usual manner 
without stop or impediment. 

Our figure represents^ tiie upper board (^ the bellows as 
being nearly etevated to its-greatest b^^pbl^ wben'detained 
by the hook/, and the bar &, lowered aocordioglyb On tiie 
bellows falling or coUapsingy when released, they will, of 
course j raise ^ beor^ipagunt;^ . c - 

We would eamesstly vebommend, that bo& Mr. Itanean 
CampbeU's eSLCellent mode of attempermg or softening 
ike bta^ of smiiks* bifttoUfiy^^and^ikis Swiss method of 
totally anresHnff it atpkasure^ h^ adop.te.d, where great 
nicety in reguli^ng the beat of forge^res is required; smd 
we cannot but tlnnk^ diat very great impravements iiiight 
be derived from the employment of them, in-idiciues 
where it is essential Uy. buYerit in our powier to govern tho 
blast from the beMows, and' the cionsequ^bt heat i»£' the 
fire ; as in the working, ihe welding, and the haidening 
and tempering of sted, fqi instance, and paprticularly in 
manufacturing delicate articles of fine cutlery, &q^ 

In the larger works of unithery, it is well. kao^n that 
the Mast from the powerful bellows €|mploye4 leontinnes 
to excite the fire long after thie heated body is- removed 
therefrom; and, indeed, until the bellows have gradaally 
collapsed. In this maimer mu<9b unnecessary waste i of 
fuel is occasioned, which might. be preyented, ^weve this 
8wis8 mede of suddenly ohedLing A<» blast to be^adopted^ 
and> betides, the bellows would begin instontaneously i» 
act i^fftin of thei»seWes, 'Md m^ % poireffiiil Uast^ on sa* 

Y 2 
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moving the catch or hook from the rack, instead of our 
being, as at present, obliged to wait until their niq)er board 
is filled with air, by repeated movements of the rock-staff, 
and the lower board or feeder of the bellows actuated 
thereby. 



XLIX. Observations on the Culture of Silk. By the 
late Archibald Stephenson, Esq. of Mongreenan, 
in Ayrshire. 

{Continued from page 277.) 

Was it possible to wind off the idlk from the oUier cocoons 
before the insect naturally pierces them, that is the best 
time for doing it, because the silk at that time winds off 
with much greater ease than afterwards. But as that is 
found to be imposible, two methods have been pursued to 
destroy the insect in the cocoon, that they may wind off the 
silk at leisure, and with full convenience. The first method 
which was followed in France for that purpose, was to 
destroy them by placing the cocoons in baskets in a baker's 
ov«n ; but if the oven happened to be a little hotter than 
was proper, the silk was by that means scorched, and often 
very much hurt by it. They therefore tried to kUl the 
insect by the steam of boiling water, which could not at 
all hurt the silk, and they succeeded ; so that the placing 
them in the oven is now wholly laid aside. The killing of 
the insect by the steam of boiling water is performed in the 
following manner. 

They build a little furnace of brick, of a kind of oval 
form ; the ground part of which is for holding the wood or 
charcoal which they use upon this occasion ; and to make 
the fire burn properly, they have a little iron grate in the 
furnace, upon which they place the wood or charcoal ; and 
over that, at a little distance they place a little copper 
cauldron, which they fill with water, and make it boil by 
means of the fire underneath. Above this cauldron they 
have another iron grate, upon which they place theeocoons, 
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in a little open basket composed of twigs, which is miEtde 
pretty open between the twigs, to let the steam and heat 
of the boiling water have the easier access to the cocoons. 
To this cauldron and the grate above it for holding the 
basket with the cocoons, you have access by a little door 
which.opens above the entrance for the fire. The fumance 
is arched over the top with bricks, that when the door 
above-mentioned is shut, the steam maybe retained within, 
which, in the space of eight minutes, is found effectually 
to kill the insects within the cocoons. The basket is then 
taken out and put aside, to let the cocoons dry, as upon 
coming out of the fdmance, they will be all of them wet 
with the steam, and they then place another basket in the 
fumance with more cocoons, taking care so to keep up the 
fire, as to have the water in the cauldron always boiling. 
Charcoal is preferable to wood for fuel upon this occasion, 
because it has no smoke. The smoke of wbbd spoils the 
colour of the silk, and takes away from its lustre. The 
smoke of pit coal would be still worse. 

Here it is proper to add, that after ttie insects have been 
killed by the steam, as above-mentioned, care must be 
taken to stir about and move the cocoon regularly, at least 
once a day. If this is neglected, the insects will corrupt, 
and breed worms in the coix)ons, which will destroy the 
silk. After the cocoons are taken out of the furnance, 
and dried a little, as before directed, they should be wrapt 
up in a good thick woollen blanket, to keep in all the hot 
steam, and to prevent all access to the exterior air. This 
is done with a view to stifle any of the insects which may 
happen to be yet alive ; and which, if immediately exposed 
too much to the open air, might revive and recover their 
strength. They are left covered up in that manner with 
the blanket for five or six hours together ; after which they 
are to be taken out of the basket, and spread out upon a> 
table; and are afterwards to be stirred, and moved about 
regularly every day, as directed above. And you then 
assort the cocoons according to their different colours^ of 
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which they have three sorts in FnMiee, malmelij, the white, 
the.yeUoWy and those of a greeqish ccdoiir^ 

When the insects are once killed> the sooner yon wind 
off the silk from the cocoons the better; becMueJtoan 
then be done more easily than aflor they hare been kept 
for some time ; upon which account they idways wind off 
the silk as fast as they possibly can; and it is dona in the 
following manner : They build a little copper ^moidioa 
into asaall fumance <^ brick, with a fire-place, under it, as 
in Ihe other fumance already described, exactly in the same 
manner as we do in Britain, at the sides of onr rivers, for 
the washing of linen at oi|r bleac^^fields; at the end of 
wluch they have a large reel, which turns pomd with the 
hand, and by a foot-board, and two or tturee little pieces of 
iron at proper distances, with eyes to them, by which to 
conduct .the threads to die reel. The ^auldnm aboye- 
mentioned diey fill with water, and keep it diways boiHog 
with a fire .of wood x>r charcoal; tbe:lfust, how!eyer> being 
preferable, on account 4Df its being finee froHi4inio|ce» They 
then put from 20 to 30 cocoons at onoeinto the boiHng waler, 
and, with a small brush of little twigs, (of b^thlorexampk) 
they keep stirring the cocoons about. The hieat e( the boil- 
ing water dissolves the gum that is n^uraUy about <the silk, 
upon which» as the cocoons are . coi^tiniii^y tom^ied and 
tossed fkom side to side a^nongst the water by the little 
brush, the ends of the silk attach theaonselves to the brush. 
When the ^oman who manages the brush perceives that 
she ha3.got bold of the ends of the silk -by it, eiie takeshdU 
of the silk thread with Jier hand, .puts aside the brush, 
and ^u|ls the silk towards. hor, whipji.disengc^a itself 
with ease firom the cocoons , «nd ttMsshe'i^0ntinfl.esrto do 
till she has got ^way.all,the floss or outaide silk ef the 
cocoons. When ajue observes she is eome to the fine.silk, 
she breaks off and separates the coarse fixun at, ivhioh coarse 
silk she puts aside. She then appUes her brush again <t3i 
she has got hold of the end ^ the fipe silk* «dl of ivhidi 
she sets sqpart, every fine thread by itseU^ by fiiuag it ton 



piaee of ^¥OQct Jcept iiear to tlte farnace far that ^xpom, 
till she has arranged the iwlBKile,:t»r. at Je^ the g!ceattMi;tp9rt 
in. &is manner, mhkk by diat meaefi ^k i^adiiiess to 
be thrown lA, to focm thethceadK^iott: NKhadh is Jto ,te 
lifound off. '; 'i 

This done, fthe puta together the ikteadoL of ;a8 mamf of 
the €iOcooDSAc» sheinelinesu acoor^g as.i&&<ipiints to maJk-e 
the jthread- ine or eoarse. These .she joins itDgethc&r, and 
after faa^g putthe silk through /ene of. the eyesiof itHFO 
of the ^pieces of iron wUch are, fdaced ^ condmsting &e 
thread tothexeel, she -fixes .the silk thiiead. to the veeU 
i;ipon whioh iano&er .woman, who attends iojoanage the 
veel, begins: to iiim)irt about mth*hechaQd,:a«l keefpa itiA 
motion bj appljdng ;iiier foot ^o .thefoot^bQard, .apd ;by 
this jneans wi&ds eff iQie silk j&oatB the ooe^^ons, jfMmh 10 
done with great swifiaess. 

, As 'Soon.asione^ dDore.iDf^the cfooopsitoe re3iia^ted'» 
the woman who .manages :lhe;codcnns)iB>tb!e.oaiddco0 car 
bason, .snpplies.theirplaaesirom tfane to Jime with othexB, 
taking care while these are winding.^ to .prepare )0tiie9r8 
for keeping np a. continual supply; iand takjog ffiiireiitlso 
to iAiBexYe, tfe»ttille /»i&;W9Bds off .ffi^larlyii^iajdl Um 
eoeo<NUSiShe puts in play togethefc. , 

As j»he AS abli^d'to,haviaihervfii)gftr0;abaQ|t 9^e]^u<HbM 
instant amongst the boiJuig^ wateK,:i«i;Qi!der;:tQ:ouinage tthe 
cocoons properiy, s]»el»aA aJlNraoiiiof^oidotifatmiat Juaiid, 
into which je^ dipsh^^ng^i^ alteiimi^y:wiith .tbj» pihat^ 
to prevent scalding jdiesa.: Btti«axSqaite<<>f IhidE Imt oare, 
a woman who works any time lat : this ■- mmMlgWMit .£nda 
her fingers at least so jaffecied /by »ti!ie'.iiiflutoc0.,Qf the 
boiling water, . that ithey ^iare. fior /somejfiinffiitnl^udbL sl state 
she. has scaifieLany feeling; anth; them ;ibiit(Aia jafilwwalrds 
goes off: gradually. ; • ' 

Here it must be observed, that in lAimiikg the ibmsh 
befoie meotioncMl, greatcacevmustfaeitakdn to ha^irei/the 
points ^dt eiKoeedinglyisfndUj; :becanse ^lihe points 'aite 
large anfl.«oaaEse,> tlw -silk iiifll4iot-.tidLe'iilp {fine! ifi^' tfab 
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ooooohb, but will rise off thick and clotty, which will pre* 
▼ent its winding off properly upon the reel. 

The winding off the silk is always performed in the open 
air, generally in some garden to prevent any accident from 
the fire, and more particularly to prevent any bad effects 
from the bad smell of the dead worms, which stink pro- 
digiously. For these reasons, this woik is not suffered to 
be performed in any large town, but must always be done 
without the walls. When the day's work is over, they 
make a fire of brush- wood, into which they throw all the 
dead insects, which are taken from the bottoms of the 
cocoons, opened with a pair of scissors for that purpose, 
and bum them together, in order to prevent any bad 
consequences from their stench and smell. This is done 
every night regularly, before the work people retire for the 
evening. As the manufacturers of the silk, and merchants 
who want to sell it, buy up large quantites of the cocoons, 
some of these people will have from ten to twei^ of these 
little furnaces going at a time in the same garden, and 
even sometimes more. 

As the whole of the silk cannot be entirely got off by 
the reel, what remains upon the dead insect is put aside, 
with the coarse part of the silk, which is takte from the 
cocoons in the beginning, till you meet with the fine 
thread which is proper for the reeL 

The dimensions of the stove and bason made use of at 
Montauban, and described above, are as fdlows : 

Height of the stove from the ground, twenty- two inches 
and one-fourth part of an inch. 

Length of the stove, twenty-nine inches and a half. 

Breadth of the stove, twenty-four inches. 

Height of the iron bars for supporting the diarcoal from 
the ground, for holding the fire, twelve inches and one^ 
fourth part of an inch. 

'Width of .the door, or opening, at the bottom of the 
stove, f<nr taking out the ashes by, and for giving air to 
the fire, nine inches and one-fourth part of an inch. 
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Width of the door^ or opening, at which you put in the 
charcoal, for supporting the fire, seven inches and a half. 

Length of the oval copper bason, which is built in on 
the top of the stove, for containing the hot water, in which 
the cocoons are put when they wind off the silk, twenty 
inches and three-quarters of an inch. 

Width of that bason, sixteen inches and a half. 

Pepth of the bason, three inches and three quarters of 
an inch. 

Breadth of the rim of the bason, one inch and one 
quarter of an inch. 

Here. I might have given the dimensions of the Italian 
reel for winding off the silk, being the same which is used 
for that purpose in France ; but that becomes unneeeissary,' 
as I find that the Society are already in the possession of 
a model of it. I shall therefore proceed to mention sundry 
particulairs which relate to the winding off the silk. 

Spring water, or rain water, as being soft, is the only 
proper water to be used in the bason. Draw-well water 
is altogether improper for this purpose, because it is hard^ 
and does not properly dissolve the gum which is naturally 
upon the silk. 

The water in the bason must be wholly changed twice 
a day ; it is filled in the morning before setting to work, 
and the second time immediately before the people go to 
dinner, asAt requires some time to make it boil. 

When you first put the cocoons into the hot water, if 
the silk rises thick upon tiie brush, it is a proof that the 
water is too hot. If you cannot catch the threads of silk 
with the. brush, it is a sign that the water is too cold. 

When the cocoons are in play, if they rise often to the 
little iron conductors, it is a proof that the water is too hot; 
If the cocoons will not follow the thread, it is a sign that 
the water is too cold. By attending to these observattons; 
you can easily manage so as to give that degree of heiat to 
the water that is proper for the cocoons.' ' 

If there should happen to be any sand amongst the 
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if0teXi ili<theilNii(Ni» .tlie heal vukm it xifletto.flie.isiirface, 
wheive it ifijuMi itaelf npoQ thei eoocoBt^ This is Msily 
bsiowPs jb^ wse iiriier^ .thttre is 4pBgr.sawiviipcm^tfae ^xmooilb, 
it J0ii^9 ,ibe ^IhKead break* as i£ cut pith a kxiiie* For 
this jpeasQO the.atnost oare BHisit; be^akiea to ^aavd-agaiagt 
it, by cleaning the bason mtb ithe ^greatest attention. 
The fear of liaving Saudis oae af the vaassos for ohanj^ng 
tbe. iwatefiof tbe baaon .at.mid^day» and even oftefner, if 
found to be necessary. When they find that there-is a 
Uttle swdf .aod that 4diey iwish to avoid «haogii^ the 
water, on account of the loss of time wfaiohtliat'OpeiBtioH 
Xia^qnikeu, as dieiVratacnMustbe JboiHng befoBeyoa^aBgoon 
mik the irioimgiiS, sajiy m tids last oaae, :diey oeifer the fi^e 
9f the hniah idLiaiViar (intbapan^of ttetcoaiae^yl^ irbioh 
ii.lai4 Msidei,. and <yoa .then, pil ifae iiEKee)0f the* bnuh into 
tbe Wiatac*. waJuag itjreaek ftitaJbattom of Ahe.1iasen, along 
which yott draw the brush .geatly, to oatoh hold of the 
saad with tbe eoavse silk, to whseh it w31 >kn]ttectiinely 
^ling. whaa it oomes ia contact with* it. Ymi Aeadrag 
tbe .brush gea&j up the aide of the bason, land ittms brii^ 
^ut #^ 0axki along, adth it. TUs . opecnl^os^ ae«reial4unes 
repeated, cleans your bason of the sand, .wadieut tyoor 
heiag p^ttoitbetprmbleaiidlessaaf changing the 

iwate^p. .., .' ; . • ♦.! i/.jnix > '* r • • ■ 

Take roiffa toikecf) up yaarifoe ittderitheiiosonin such 
a manner, tasto i^ddufe. hailing itfae «Mta: *abraga(,iof the 
ifune degree offbeat* aiKl totthoww itt(yQiiEAdditiott^«old 
m^A&c by.little and litAle.fkt a.tima^ iSo tokit Hiayimake ai^ 
Uttle rpdds-as pwsible in ,tbeidegri»e of heaL* When foa. 
throw in too jnjaobioold water^atAtupia, so .as .tou alter .the 
requi^te idegyee Qf Jbeat,. tbe silk of the -^fieoaBS which are 
in thp bason ai that iime,ikMk^s>ils jcokrar^iaiidigoeafs ^per^ 
feptly.paIo:;;iWhic(i;fiilk» .so.cendenedjpale^it a&<said iwiH not 
take any >dye properly^ wJbioh by thataneans dtniiBshes 
tibe value of your silk. 

In beating the Qoaooiis in 4hetbasaii mik the jbraah, yea 
must oamj ycmr h«ad as U^t.as fftassiUbp sa.aagust to 
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touch the ccMs<KHis sligh%. if ycm beat tcKi hard, ths 
threads -of, lalkfia place of -coming off ,ismgl}iu cling ^oger 
ther iajuiop^, wJuch» as^jfureVieats its winditig off, i^coa-^ 
siops the loflus.of the 8^k^ as it will then .oi^Iy anwsegr tm 
waste silJu > ; . 

When you take the fine threads to th^ow. them to, thitt 
whidi is winding q% they must not everlap: your finger 
moi# than an inch ; if too long^ ^hey wiiU la^t^ji^n wetL but 
hang dawn and occasion. a Jiumpji. which ^causes, the thread 
to hreak, as it is then4;oo Jarge to pass through the €$ye of 
the little iron conductor. 

In winding off the silk, you most be attentive tO: keep 
the thread wet, to make it slip along the jmore earily tor 
wards theree^. And when the wheel ih^sr^mained^j^y 
time idle, you must also wet all the thread betwb^ the 
bason ^nd two, pieces pf iron, which maki^ the thread inm 
the more easily. 

Be attentive also from time to. time to w^ with wat^ 
the cord, and the little woodei;! whe^, which n^ove^ the 
wooden regulator, in order to make ijt act pi^erly* If 
this is neglected, .the coxd, by being dry, w;Ul not^iu^ the 
regulator as it nought, by which n^ans the silk will be 
placed ui^e^^ly ^ipon the reel, whiich may hay e ithis. far- 
ther disadvantage^ to .cause tbocsilkrtbrefMU'i^n.tbe ired 
to -cling and stick to each other, by havjog been brought 
into contactbefore the first thi«adshai^ had time to 'dry. 
For that wooden xegulator is calculated to.plfu^e tbethreads 
in 43uch a manner upon the ^hee}, as to maj^e than . <tou<di 
one another only obliquely, -and in- as. few p|aee9 {|i^:possiUe 
at first, .that/ the silk as it comes from the cococms may 
have the time requisite to dgr^ b^re it ^omes to be. fidly 
in contact with that .which follows. WheU'tbp pilk tteeaddl 
cling together,, by being too. soon brought into 4^(mtact» the 
silk.is rendered good f(N: nolJuBg. 

The cocoons caUed satiny, Jrcmi rtheir iresenlblaftee vto 
satin, jequire only that the water iiheuld be moderatdy hot 
in the bason. The same degree of heat that is necessary jGnr 
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the fine cbooons, would entirely spoil the others by mAing 
the gilk come off thick, and what they call hourry. Yon 
find out the degree of heat necessary for these, by examining 
with care in what manner the silk comes off from the first 
quantity of cocoons you put into the bason ; and if you 
find it comes off thick, you must add cold water by degrees, 
till you find the just proportion for them. They must 
not be allowed to remain long in the hot water, and ftere 
should only be a few of these cocoons put into the water 
at a time. If these circumstances are not attended to, the 
silk comes off thick, as already mentioned, which, in wind- 
ing, makes the thread break at every moment, and not 
only greatly diminishes the quantity of your silk upon the 
reel, but also considerably hurts its quality, by rendering it 
coarser. 

When once the reel has the quantity of silk upon it 
you judge to be sufficient, the produce of about three 
]pounds of cocoons, for example, you take it off, and put 
toother reel in its place, that the work may not be inter- 
rupted. The silk ought to remain for six or eight hours, 
or even more, if you can allow it with your convenience, as 
it ought to be perfectly dry before it is taken from the reel. 

When the cocoons which were first put into the bason 
are nearly finished, you must cause the wheel to be stopped; 
at which time, with a ladle, full of holes like a drainer, you 
take out the cocoons which were in play, each parcel on 
the opposite side. They are put into plates kept at the 
side of the furnace for that purpose ; and are taken out of 
the bason for the following two reasons : first, that they 
may not be mixed with the new cocoons, which are put 
into the bason to be prepared for winding, as already 
mentioned ; secondly, because if these cocoons, which are 
already in part wound off, were left in the boiling water 
till the new ones are prepared, it would have the effect fjo 
prevent the silk from winding off from the cocoons with 
that dispatch and propriety which is necessary in that 
operation. 
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As soon as you observe that the silk is wound off from 
the cocoon^ you must take out the bottom of the cocoon 
containing the insect from the bason and throw it aside ; 
because, if left in the bason, it will spoil the water, and 
consequently destroy the colour of the silk. 

You must be at pains to keep an equal number of co- 
coons working at each end of the bason, in order to keep 
the thread of silk of an equal size. When you have fewer 
on one side than the other, the silk becomes smaller at 
that side, of course, which also has the constant effect 
to break the thread. In order to keep' the thread at both 
sides of an equal size, you must throw in the cocoons, one 
by one, and never more than two at a time. If you throw 
in many together, for example, four or five at once, it 
throws the weight to that side, when the thread immedi- 
ately breaks, because by that means the equilibrium is.lost. 

In putting the silk thread round the two little pieces of 
wire, for condncting it to the reel, fixed to the little wooden 
wheel, you must turn the thread round to the right-hand 
for the bit of wire placed on the right ; and turn it round 
to the left-hand, for the piece of wire placed on the left. 
In mentioning the right and left, I mean the right and 
left-hand of the woman as she sits managing the coopon» 

in the bason. 

« 

The quicker the motion of the wheel is, the better the 
silk winds off, and the better the ends join to the thread, 
which is, indeed, one of the great reasons that makes it 
wind off well. One might be apt to imagine that the 
rapidity pf the motion might overstrain and break the 
thread, • but from constant experience it has been found 
that the thread never once breaks from the rapidity of the 
motion ; but, on the contrary, that the quicker the motion 
is the more advantageous it is for winding the silk. 

When you have put the quantity of silk upon the reel 
which you think proper, you then pick and clean off $dl 
the loose silk with your fingers; after which you take a 
little handful of the coarse silk, and after washing it to 
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thnke it thoroughly elemti and sqneesing it, 70a rniist dip 
it IB some eold clean water, with whieh, in tile §at of yo«^ 
hand, yon mb overr the Alk upon the reel^ a great msuiy 
different timeS) all roand the reel ; stroking up abo the 
silk with the flat or palm of yonr hand* After whioh yo<i 
tiien poor some clear eold water also upon the silk ; and 
yon then tnm round the Teel with all the Tdtooity in- yoiup 
power/ for about dght or ten minutes'^ in-order te shiAe off 
all the water effectually ; which done, you take off the 
reel, and put it in some airy place to dry ;• but you- must 
not expose it to the son, whidi would <}i^eat'away and 
spM the colour. This is done to olean>^e silk effeetiMlfy^ 
and to giTe it a gloss* 

• la preparing the double cocoons for, wiiidiog off, Ihay 
put more of them into the bason at omte tha» of the finest 
kind. But before putting them into the baaon, they must 
be well cleaned from lUl the floss, or waste silk, which 
is on the outside of them, that they may {day properly in 
the bason. The water also must be boiting hot \ and as 
the silk they yield is of a coarser quality than the other, 
and has a good deal of the floss silk or hour upon i^ the 
girl who turns the wheel takes the opportunity, while the 
other woman is preparing the cocoons in the bason for 
winding, to clean and pick off the loose silk frt>iil that 
which is already on the reel. 

In winding off the fine silk, there are always two hanks 
of silk put upon the reel at the same time. But in wtnd<- 
ing off the silk from the double cocoons, they confine thern^ 
selves to one hank only at a time upon the reeL 

The next object which occurs, is the mediod obserred by 
the French, in the preparation of their floss, or waste silk, 
irfnch they call pUoselk ; and which they do in the follow- 
ing manner : All the cocoons whieh have been ptereed by 
the butterflies being collected together, they add- to these 
all the light cocoons, which they judge to be improper for 
winding off, after the insects have been cut out> as before 
mentioned ; and to these they also add alt the bottonks of 



the eocoona which had heetf. thcma aside from the basoD, 
after winding off their silkv 

Such of the flio$6 silk a»you wish flbould retain' the ytriloir 
colour, yonsk put intO' a- large eoppet keltle> and came a 
person to tratnprit widr her bare feety iiKtbe same riiaili- 
ner as the women in mmie parts of Scotfand traaip Aeir 
linens when they are washing* them* 'FtkHtttime to time 
they turn the cocoons* npside dolvpnrwitlr their hands, abd 
go go on tramping theni again with ihm f<iel This 
operation is continued for nearly two honr^ tdgvthdr, tnrn^ 
ing them,, and giying them a litde mdce fresh water ^rom 
time to time, till it is fonnd that the silk of Ae dboocms 
separates properly, upon tedding H ont with yonr fingered 
and as, in trampisq^ tfith the feet, <beiedgte of die heap of 
cocoons will very often escape th& strbke of thd foot, : yom 
turn the edges into the jaiddtetr ffom time to tia»e, ta re^ 
ceire the benefit of the tramptsg eqaally willt tbe rest. 



L.-^Oii the advaniages ofstedminff Ptdatoes, 2f<r.i 
as Food for Horses and other Cattle* By John 
Christian Cuxwbn, Esq., M.P* 

(C9niinu€d from page n^ 
. WITH PIiATES.- 

Ueferences to the Engravings of J. C CvRWEN^ EsqJs 
method of steaming Potatoes for the use of Cattle. 

Plate XI. is a ground plan of the steaming shed; A, the 
well from whence the water is fdtnished to wash the pota-^ 
toes ; B, tbe spont^ which conductl^ the said water to the 
reservoir, where the potafoed are washed i c, the frame of 
the potatoe washer, and reservoir of water ; D, a hollow 
wooden cylinder dr barrel, hooped with iron, and perfo- 
rated with oblong holet? ; it has a door at D, to allow the 
potatoes to be put in or taken otit; it is of such a size, that 
eleven stone of potatoes ^11 fill about two thirds of it» 
which quantity it irill wash ita twa ^nutes; it miay be 
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nfl^ six tines, or wash flixtjiiwo itbn^ 6r p&UBkA''VkiSifi 
the Wttter in the resenroir need f>e'dlMtfag^.' ^Wli^'^tbd 
potatoes are taken oat bf that imtef, tlhhtt piitnlp «&bii 
them, or throw a pail of clean iratelr idi%f tkmul fknt tei 
it drain throdgh them; B, the irinoh or'1fnidfer'%hili)i 
works the Washer by means of a smaH pMoif ," W, ^MlrKti^ 
in a laitger toothed wheel; g, ooocasiodinf 'diie rti^foticM 
of the washer from two of flie handle, aft sfabi^ lli5r^%fl^ 
in the subseqiient plate; H, the cbndnit, thlbirgli l^hi!^ 
the dirty water is conyeyed away from' tiie r^irtd^V i\ 
die circle, in which the craiie, K, moves (s(ie'phte'!8!ir»7 
from its centre at K, and in^ti'acing which' circle the' lin- 
ing cylinder; when Hfted froia the water, is conyeydd'fo 
the potatoe-back or place of deposit, L,' which is r^l^A 
from the floor the hdght of one of the tabir, A^ i^rih^if 
one of them at the otiier circle, u, so tlritt the dOier (ctkne^ 
N, (see plate XII.) may cohyey the tube fiom'lhilic^^'tb 
one of the leaden yessels, o, on which the potkt6(^s''^ 
steamed; P, the brick- work of the water-boiler, inVhicB 
the steam is formed; Q, the grate, on which tlte ft^'i^' 
made) R, the leaden ste^un-pipe; on6 and a half in(9ibji'ti^ 
diameter; a branch from which enters each bf theVeiiBetsV 
o o o o, made of sheet lead, and on which yesseUUie'i8Mi' 
containing the potatoes stand, whilst steaming; Sd^i^,'tte 
cocks, which let out the water condensed from the steaitt,' 
and impregnated with the jnice of the potatoes ; % tfid 
conduit, which conyeys away the water ; v, the fralne-llrork 
or stillage, on which the leaden yessels stand, abont tei 
inches higher than the floor ; u U, thie stone tronghs in 
which the potatoes are bruised after being steamed/ and' 
before they are given to the cattle. 

Explanation of the Elevation of the Steaming Apparatus 

fig. 2, plate XII. ' 

c, the back, or reservoir of water, for cleansing" the 
potatoes ; D, the wooden cylinder, or barrel, which, by 
turning the iron axis extending through it, washd^ tiie 
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poflatoed joontmiied in tbe eyHiu)^ ; ^^ ^^ ^^ shcmii^ in the, 
state ready to be raised by the erane aad jack K, from, the 
dirty water ; it can be disengaged from the toothed wheel, 
G; 'by a jirihted notch between the headstpeks at W ; By 
the wineh-faMidle; ^, the pinion; o^, the toothed wfa^el 
ioit a Ihie with the axis of the cylinder; X, a water-back, 
tnr cistern, above the boiler, sappUed from the pump, Y, 
by the i^ont, z ; N, a crane and jack, by means of which 
the potatoes, n^hen wash^, are cdnvey^d to the steaming 
vessels ; 1 11, three of the wodden steam-tubs, with per- 
forated bottoms, placed on the leaden steam-vessels, or 
cii^terns, o o o ; 2 2, the boiler for the . w^er, formed of 
two cast-iron pans^ screwed tpgether by two flanges; each 
pan i& in capacity forty gallons ; R, the leaden pipe, which 
iconducts the steam from the boiler to the steam- vessels ; 
jO o o.o, the four leaden steam- vessels, each twelve inches 
in diameter* and nine inches deep; one of them is shown 
-separate from its wooden tub; 3, a cock, which conveys 
water by a pipe from the reservoir tonearly the bottom of the 
boiler; 4, a cock, which stops the steam when the potatoe 
tubs are taken off; 5, a safety-valve, fixed upon the top of the 
boiler, an dloaded with a weight of about four pounds to a 
square inch ; 6, a cock fixed in the side of the boiler, to ^ 
ascertain when it contains a proper quantity of Water; 7, 
one of the potatoe tabs, detached from its leaden vessel; 
it is two feet high, twenty inches wide at the top, and 
seventeen inches at the bottom ; it will hold eleven stpne 
:of potatoes. The boiler will steam the four tubs of pota- 
toes sufficiently in fifteen or twenty minutes time, and if 
.the whole are not iu use, the lead, pipes : of those, not 
'wanted may be plugged :up. Each tab, and cover is be)d 
down by four levers, and an iron bar at the end pf each 

lever.- . ' ■ . .-, . / ...: ;'):;. 

When the potatoes are sufficiently boiled by the steam, 
the crane, N, raises and removes the tubs from their places 
to the stone troughs u u, plate XI. ; and a Eecti6n of one 

Tech. Rep. Vol. IX. z 
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tf whiA ig giTOti at tJ, in plate Xn« Thci' potatoes aM 

then bruised for use; «... 

, ••••'»«■ ■ »■ ■ 1 ' *■ 

• DBAR SIR^ fr^Hagf on HoK, No9^^ IBll.^ 

Tour esteemed fayoury enquiring how. I am -empkyeii^ 
geems a hint that I am supposed to be kUe, of4hat 
my ambition is become extinct; I canvssure'yoH^ neither 
the one nor the other is the oase. After the 'kiBdr'anI 
liberal manner in which I haye been treated bj* ikt 
Society of Arts, 8cc., I should be sorry to interfeie^tby 
competition, with those who are beginning their oaraei^^at 
the same time^ for any matter which L conoeired might 
be beneficial to agriculture, there is no channel, in ni^ 
opinion, through which it could be brotight before tlM^ 
public, with the same chance of being favourably received^ 
as under the auspices of a society, which has: rendered 
such great and important services to the empix^ 

In the prosecution of the system I have practised for 
some years, of giving cooked food to all anknals, the 
main impediment has been the cost of labour • and fueU 
to lessen the one, and simplify the other, have been my 
constant endeavour ; in thiis, at length, I conceive I ha?e 
been completely successful ; and that I have thereby re- 
moved those obstacles, which were opposed to its becoming 
generally, and I should say, universally useful. Under 
this conviction, I beg leave to submit to the inspection 
and consideration of the society a drawing- of one of the 
steamers, containing 100 gallons, as now used at the 
Schoose farm. 

Each of the two steamers which I use haa three boxes, 
containing eleven stone each of chaff, (the husks of 
com), which, in boiling, gains somewhat more than two- 
thirds of its original weight. Wheat chaff, which alone I 

* For thii ralosUe communication the Society Toted its lesser gel4 mMi 
to Mr. Corwen. The figure of his apparatus will be giTen |n nuji next 
number. 
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use, is oommonly throwa ,i|>oa the dongUIl. as of »» 
yalue but to augment the quantity of manure. Jt requires 
three hours to be sufficiently boiled. The same boiler 
works two sets of boxes ; by the yarious stop-cocks the 
ilteam can be made to work either one, two, or all three 
boxes of each set. 

The usual consumption of fuel is two pounds per stoile. 
I estimate the quantity done every day at the Schoose to 
be equal to one hundred stone> or thirty three of chaffy 
wliicfa takes sixty-six pounds of coal. As the expense of 
coal is not great here, I should not suspect much eco- 
nomy is practised'; eyea at the price of coals in London 
this would not be above sixteen shillings per week« Two 
pounds of oil cake are allowed to each stone of chaff. The 
milch cows and ox^a are fed twice, morning and evening, 
having an allowance of one stone at each time. When 
taken from the steamer, the food is put into wooden 
boxes, which are mounted upon wheels to be drawn by a 
horse. As the chaff and liquor require^ to stand some 
time to cool before, fit for use, there must be several of 
these boxes to put the chaff in when taken from the steam- 
ing boxes. 

The cost of food for each milch eow per day. 

d. 

Chaff, two stone, steaming-, &c., . • « 1 

Oil cake, four pounds, . . • , . 4 

Eightstonedf turnips, 141b. per stone, . . 4 

Wheat straw . • • . .1 

Total ... 10 

The average of milk on a stock of thirty-six milch cows, 
was nearly thirteen wine quarts - for three, hundrecl and 
twenty days ; one himdred and forty^two thousand quarts 
were sold in fifty- two weeks, ending tiie 20th of Septem- 
ber last, selling price 2df. p^r wine quart. The calves 
brought from 21. to 5/. each for rearing. The produce is 
nearly half clear profit, estimating the manure' as equal to 

z2 
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Ae laboHr/ The milch cows are never suffered to be 
Imraed out. To prevent tbeit being lame, some iatl^tiooi 
IB requisite to have their boofs properly parecU and that 
they stand with their fore feet on clay. 
' The condition, health, and milking' K>f>the co!irs,*fed 
upon this plan at the Schoose, has created a consideraUe 
interest, and called forth particular attention from nu- 
merous visitors. The contrast between the condition and 
llttlk giv^a by these cows and those fed on grains^ 9^ moft 
tf) not at all are tn.and about the metropolis^, seems an4>b- 
jeet^w^U deserving attention. 

f >Most, if not all, the milch cows at tiie Schoose ace in 
$uch a condition, that a few weeiks' feeding B&ex they are 
dry,' nfakes them fit for the shambles, with. vary little loss 
from the first cost. 

('Compare this with the state of the London dairy ;-T-what 
may be the average loss ^y deaths I know aot, but when 
i<m6 milking, their value for fattening is very little ; they 
wre so low in condition. As a substitute for ehaff and 
oil cake, I should recommend cut hay; this steamed 
would make a much superior food; and, I entertain no 
doubt, would greatly augment the milk, as well as benefit 
the health aud condition of the cows. 

It has struck me, that the sugar wash might be found of 
great service for boilings the hay^ 

As I have' never seeii an instance when cookied ibod has 
not produced a sjtriking improvm^ht in the condition of 
cattle, I am strongly preposessed in its favour. My re- 
presentations have had their effect with one gentleman, 
Mr* Isaac Franklyn, who has a dairy farm at Oxgate, on 
the '£Sdgeware-rdad, 4^ miles from Paddington turnpike i 
and who lat<6ly had a dairy in Henrietta-street, Cavendish- 
square. Ah apparatus, made here, is on its way for him. 

In order niore fully to satisfy the society that this 
gtatement dc^os not rest on a prejudice^ natural to every 
pmjed^r of any plan/ I beg to ref^r to. Mr. Tubb6,:Who,- 
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on seeikig the dairy at the Schoos^ this silmiQ^r, was so 
stnick with the conditioo of the cattle, that he pronKis^di 
to use his influence with Mr .^ Welling, to attend thQ 
meeting in September. '. Nor shall I rest on the respectable 
authoritj of Mr. Tubbs only; but refer also to Sir Greorge 
Paul, iBart., who will recollect, that before he saw the 
milch cows, I obserted to him, that if the condition of 
the whole stock ' did not stirpass any he had ever seen, 
I was reody to. a^nit. my liyst^n h^ &ikld. . I H0oi 
se^rcely ob^enre, that the strictest; attention ia necosMry 
to see the cows always kept cleai»,:aHd,]ieveK to iiuffer-the 
least heat to appear npon their skins,, without an. imme- 
diate application of black soap and water. They ace also 
regukrly carded or curried, and care taken in kee]Nog 
them in a regular degree of temperature. Any considerable 
change aflects their milking. I give cooked food from 
October to June, nearly eight months out of the twelre* 

No branch of farming is so profitable as the dairy, 
when properly and well managed. By the mode I pro- 
pose, I flatter myself there would not only be a great 
saving in expense of feeding, but also in the depreciation 
and loss sustained on the capital, with an augmentation 
in the quantity and quality of the milk ; I find that twelve 
wine quarts of the Schoose milk will give from sixteen to 
eighteen ounces of butter, which is little inferior to what 
can be got at the height of the grass; Much, in my 
hunible opinion, is to be gained both by the individual 
and public. 

Milk in London, from its present price, must be cout 
sidered as a luxury. Reduce the expense of procuring^ it, 
lower the price, and more than double the quantity might 
be sold, with the greatest benefit and comfort to the bulk 
of the commxmity. This object is attainable, leaving a 
handsome and liberal profit to the cow-keeper and I verily 
believe would be effected by .the system I propose. 

The plan I have now the honour of submitting to the 
society has been adopted bj Mr. Harley, of GIus^ow ; .by 
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Major Ferrand, and the Bererend J. Penny, in ike West 
Kidin; of Yorkflhite, and many 'others ; and in every in- 
stance it hiia been foond most completely to iemswer. 

I hare the honour to he, Jcc. 

T» Chaelm Tatlctk, Etq, See. 4'e. ^•e. S» C. CUR'#JBl¥. 

(To be eoniinued,) 
■ * 



LI. — On ihe mischiefs arising from the great increase of 
the Meadow Ranuncules, or Butter-cvps, and on the 

' necessity of taking speedy meastires for their extirpa- 
tion. By Gharlbs Whitlaw, Esq. 

SIR, No, 2S, PiHtbury Circus^ Majfl9, 1886. 

The ranunculus acris is, perhaps, the worst of this nn- 
ikierons, and generally mischieyous family of plants, and I 
shall therefore select it as an example of their poisonous 
qualities. It is of the class of multi'Siliqu€B, according to 
IdnnsBUs's system, and which class contains a long list of 
plants, highly destructive to life, and productive of some 
of the most formidable and painful diseases with which 
the human race is afflicted. 

From various experiments which I have made, I have 
no doubt that these plants form the principal cause of the 
present alarming increase of cancer; and I consider this 
^B the most appropriate time to point out their poisonous 
effects to the public notice, as the plants are now in flower, 
and possessed of their most active properties ; and are now, 
no doubt, extending their baneful effects to many thousands 
of the .population of this country. 

The mediums, through which these noxious effects are 
communicated to the human constitution, are, chiefly, the 
fatty parts of meat, and butter ; and more especially, to 
those constitutions termed bilious, where their ravages make 
their appearance from the age of thirty-five to fifty-five. 

As a knowledge of the laws of life and health generally 
forms no part of the education of the inhabitants of this 
country, so it is no wondeir that most of its fields are co- 
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vered with noxious weeds. Their mischievoas effects npo^ 
ihe health of their occttpier» hb family^ and^ his felloft 
countrymen^ never enter into the calculation of the farmer; 
whose thoughts are chiefly employed in contriving how to 
make the most money of his produce^ to enable him to 
pay his rent. 

In my lat6 travels through Bath, Bristol/ Chippenham, 
and their adjacent countries, I found that cancerous dis^ 
<^rdera prevailed to a greater extent than I had everbefoiri 
witnessed. I> in oonsequencCi expostulated with the 
farmers, on iheir allowing such poisonous plants to over-arnn 
their gounds^ They replied, that they were very profitable, 
for that they made the meat fat, and the butter of a fine 
yellow colour. I, however, found, that when cows in calf 
were put to pasture in moist, or bottom meadows, they 
very frequently cast their calves; and also, that hard lumps 
were often formed on their udders, and they became so 
sore, that they could not milk the cows without previ-^^ 
ously tjring their legs. Their milk became perfectly ropy 
when the rennet was put to it, and also when it was poured 
into tea; the farmers had frequendy observed these cir* 
cumstances, but without being able to account for them. 
I have, however, often seen them occur, in the neigh- 
bourhoods of the different metropolises of the United 
States of North America, where the noxious plants had 
been introduced with the hay-seeds brought from Europe^ 
and they are now become extensively dispersed all oyer 
the surrounding country. Thirty years ago, when I first 
began to notice their progress, cancer was nearly unknown 
there ; but it has now increased with the increase of ikose 
plants: and I have no doubt, that, in time, it will prove 
as terrible a scourge there, as it is in this country. 

I have, for many years past, been lecturing on botany, 
in most of the States of the Union, and also engaged in 
making experiments on vegetables, to ascertain their effects 
upon the human constitution. In the year 1818, when 
lecturing at the college of Columbia, in South Caprolina, 
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fpii»iy:iifttfagw into g»id#n» and ill jeedtwete d^ 
fdl oyer his fieunn :/ 1 . tried the eflSocU of^ the iplantst^qMiii 
^ata And.dogSf kdepadUjs and aUo applied th«atie6BlcraaUy» 
to the skin» on the insides of their thighs ;MiieT6BatlB 
proy.^d ^Eital in everj instance. ThiS' plant haS' beeof^re- 
cf$j^me^edbj varions writers, both. 'ancient anditfKxleni^ 
a3«A..Viegs(icatoi7; but the uncertainty of its(4U)li4Mi(i'?i^«i 
diflejfieiit constitutionsi has deterred medical «iieii firom 
emplojing it. Three young gentlemen^ wha atteoded ^ 
)efitureS| nevertheless, braised some •of. tile pkwl, ondisp- 
pliQd it to their legs;^ the first badiigkt ^hair aadiibie'eyes^ 
and .w.as of a naturally good- eonstitntion ; 'he (was- 'fond 
of .aci4si fruits, .and yegetables'4 be applied the^photibr 
twelye hours, when it produced a slight inflaaimation; hut 
"without raising a blister, and its 'actba siibsided ^wiAoiit 
producing any inconvenience :*^The ' second' geutleaiaa 
i^as pf a rigid temperament of -body ; after* In^elTe^ hours 
application of the bruised plant, a. nuriiber of* well 'filled 
blisters appeared; and which^' upon beiag cot openy ^nd 
dressed, healed as kincfiy as any I ever saw:'T-9^hB> third 
gepitleman had dark eyes and hair, and was of a bilious 
h^biti and had a sallow complexion ; he was veony fottd^itf 
butter, and fat meat; and, particularly, of pork; and* wak 
of , a costive habit. The bruised jdant, on applieatmi 
excoriated and inflamed his leg, and it became so paioAd 
that He tore it off before morning: it, however, produced 
a foul, ill-conditioned ulcer, and discharged a foetid iehoDous 
mattejr; and indeed baffled all our medical skill^-so that>J 
was obliged to have recourse to a native- Indian, whs 
healed It in a short time. The. general appearaftoe of tke 
plcer greatly resembled cancer, and I was strongly im- 
pressed with the idea, , that the ranunculus tribe of plants 
was the chief cause of that painfuLdiseasOi. • • 

The bei^t way to experience the effects of butter, when 
impregnated with these poisonous plants, and tbep often 
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admimd for iiaMt yeUow c^^r/lis' to'4ay a^bit of it> 
tlie ftse^ amity iq)aiith^ tongue/for eight Or tcnumimites} 
«od imtil it meUsr; aod jtfaen to-expo^ th& tongtfe^ t6 ;tb0 
ac^on of the air for some .^time. This experiment "vSt 
adon eoDvinoe mtj one ^ho makes it ht)w the st(miaeihs> of 
.those inyalids; .who are afflicted with indigestron and its 
longitrain of disorders; must STd^efftom eating such noxions 
food; and particularly those, who are afifeeted with giddt-^ 
«es&andhead«-aches; which disorders have greatly increase^ 
since the increase of old pastures apd meadows^ where the 
btttUprrempB ^ and otiber noxious weeds root out the^ whole- 
s^me* gramfoflk I .think the legislature of this country could 
not |i^ij&Mria>a more humane or important seryice^ than to 
cau^e a ISeries of experiments to be made, with a view' till 
thie.'a^eeiH^niAg these evil effects v and if the results'sfaould 
prove: qonfiiaiwtory of my opinion; then to enact isuch ordi-, 
nances: aa should tend.to the employment of the lajbouri^g 
fax in .ridding the kingdom of such pests» and enabling 
wholesome plants to take their places ; and thils to supply 
ns.^th good and'wbolesome milk and butter. * , 

< Anodier m^y i^f -testing such noxious butter^ ig, to melt 
it, rand keep.it/at the temperature of blood-heat for 
twenty^fourhomrs, and^ at' thesame time,- exposing it to 
the full action of the air; if the tongue^ lips, nose, cmd 
hands ,w^e then to be an(»nted with it, I haye no doubt 
but that ^the propriety of as speedily as possible clearing 
ili^ fields of the poisonous plants, causing such ill effects, 
.wou}d become most evident. . > 

^ I refer your readers for a farther knowledge of these 
poisonous plants to *' Salmon's Herbal"^ — '* Culp6{>er's Eng^-. 
lish Physician''^** Orfila's Toxicology^'— " WoodvilleV 
Medical Botany,'! and " KtapTs Experiments," published 
at Vienna in the year 1766; and, especially, to "The 
American Medical Botany". of Jacob Bigelow, M.D. pub- 
lished at Boston in the year 18S0, and remain, 
> • . Sir, ycKir most obedient senrant. 

To T.Gill. Esq. GMARLES WhITLAW. 
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• W^iiubjoiD the following extract^ fiom.Dr. BigelaVs 
f! Ajneriean Modical Botany/' (kindly fnniiidied imi by 
Mr. Whitlaw, for that purpose), upon tile rammmmbu 
hulbo9U9, or bnlboiu crowfoot. 

''It is a remarkable fact, that a great portum of the 
W€ed»9 which are most troublesome in the United States, 
are of European orig^/ haying introdaced themaelves sim^ 
the discovery of this country. Some of the^e emigEsnts 
have settled in our grazing and mowing lands, such as tbui 
tanunculus bulboMus, acrU, and repenSf indiscriminately 
cdSkeAhutter-cupSy crowfoot^ andyellouhwe^d; ihe^^ry- 
santkemnm leucanthemumf or white-weed; the .rvufux 
acetasella, or sorrel; the hypericum perfontitsw^ or -St 
John's wort, &;c. In our com*fields and gard^isare quar- 
tered the couch grass, triticum repena; the different species 
of goose-foot or pig- weed, chenepodium ; the. dock, rume^ 
erispus, &c.; the charlock or wild raddidi, raphamu ra- 
pbanistrum ; bur-dock, arctium lappa, &;c* Some have 
commenced their inroads within a few years, such as the 
cnictis arvensiSf improperly called Canada dustle; the 
genista tinctoria, or dyers' weed, &c. — Imrieturiirfor these 
introductions, we have sent them the erigeron CanadensBf 
and the prolific families of ambrosia and amaroiUhus. 
• -^^ No race of plants is more familiarly known than the 
ranunculi. Of numerous species, both native and imported^ 
wUch we possess, several resemble each other so nearly 
as to pass with common observers for the same plant. The 
great similarity of their properties, renders it almost un- 
necessary, in a medical or economical point of view, to 
distinguish them. I have selected the bulbous rooted 
i^cies, not because it is more active in its properties than 
many others, but because it is one of the most common, 
and best known* 

• ''The genus belongs to the class j^o/yandfrta, and order 
polygynia. It is found in the natural orders multisiligucB, 
linn, and Rantmculace^B, Juss. Its generic character is 
formed by a Jive kaved calyx ; five petals, with a melj^ 
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fetoti^ p&re ni th^ heUe cfeach; the seeS^^^kiAed. *tXo 
«enus can be tti6r& Bttictly natntal than^ tlib. A giteJral 
xissebiblance pervades the whole of the species^ whidh Hf- 
dicates their consanguinity at sight* The nectary, the neyer 
faflin^ conc^ikitant of this genus^isasnlaQeaTity attheibside 
of tile claw' of each petat» generally covered hj a flat s^ale, 
jiothetimes surrounded witibi a small - brim, ' and at otiiers 
inclosed in a lihort cylinder* A subtle ahd violent kcrt- 
mony, onttrhicfa the medical properties seem to depend, is 
found in most, if not iu' all, of ike species. 

** The species luBo^us has compound leaves, an erect, 
many-flowered stem, a farrowed peduncle, reflexed calyx, 
and bulbous root. It grows generally in dry pastures, 
mowing lands, and road sides, flowering abundantly iii 
May and the first part of June ; after which it ^ves place 
to its equally abundant successors, R, acris and repens, 
which, however^ generally prefer a more moist soil. These 
three species, haying flowers of similar size and appear- 
ance, are indiscriminately known by the name of butter- 
cups. Their distinction aflbrds a pleasing instance of 
difierent combinations of features, forming separate cha- 
racters for similar plants. The R.bulbosus has a furrowed 
flower-stalk, and reflexed calyx; JS. repens a furrowed 
flower-stalk, and spreading calyx; and R. acris a round 
flower-stalk, and spreading calyx. 

^' The roots of ranunculus bulbosus appear to consist 
prinfcipally of albumen intermixed with ligneous fibres. 
If the root be macerated in cold water, it gives a solution 
of this ilubstance, which coagulates in fiocks, on the appli- 
cation of heat; and undergoes the same process slowly on 
the addition of alcohol. But the most interesting consti* 
tii^nt in this, and in most other species, is the acrid prin- 
ciple, which pervades every part of the plant in its green 
•state. like the arum it is volatile, and disappears in 
drying, or upon the application of heat. It differs, how- 
ever, in not being destroyed by a moderate heat, and in 
being fully preserved in distillation. I have subjected 
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various s{(Qcie8 of rai)unculii9 to diU experiment, and 
always found the distilled water to possess a jftroug acri- 
mony ; while the decoction, and the pOrti^^ns of thef^lwts 
remaining in the retort^^ were wholly destitiiie of this pro* 
perty. Thb distilled water, when $rst tak^ iatpfhe 
mouth, excited no particular effect; hutafterafewsecpnds 
a sharp, stinging sensation w^ alwuys, |>rod|ioed* , Vhien 
swallowed, a great sense of heat took place iu thd stomacK. 
I preserved some of the water, distilled from the leaves of 
ranunculus repens, for several months, in ^ dose-^toppefl 
phial, during which time it retained its acrimony pndtmi- 
nished* In winter time it froze, and on thawing had lost this 
property. Tilebein, as quoted by.Dr..Puljteney,.in some 
experiments on this genus of plants, (bund that water 
distilled from jR. sceleratus, on cooling,, deposited small 
crystals, which were hardly soluble in a^y m^truum, 
and were of an inflanmiable nature. I have not met with 
an appearance of this kind. The distilled w^ter, however, 
had a substance dissolved in sufficient quantity to yield a 
gradual precipitate with some reagents, such ds muriate of 
tin and acetate of lead. The streogth of the distilled water 
is impaired by continuing the operatioii too long. . The 
acrimony of the plant is expended in a very i^hort time at 
the boiling heat, and a further continuance , of the dis^- 
tillation, brings over only water. 

*' Since the time of Dioscorides, the acrid and stimulating 
properties of ranunculi have been well knqwn. This acri- 
mony resides in all the species, with the exception of R. 
jauricomusp which is said to be. mild, an^ perhaps two or 
.three others. It is so powerful, that it q>eedily inflames 
or corrodes the lips and tongue,, if kept in contact with 
them. In the nostrils it acts as a violent sternutatory, apd 
if swallowed in considerable quantity, it brings on ^eat 
pain, heat, and inflammation of the stoipach^ and has eyen 
occasioned convulsions and death. 

** Before the introduction of cantharides as a vesicatory, 
different species of the ranunculus were used upon the 
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ikin, as external stimulants. T%eir power 6f occasioning 
erosnon and ulceration appears to have been known to thq 
ancients. Different medical writers have given accounts 
of th^ir'mode of operation, but the most extensive history 
and investigation, is that of 'Krapf, published at Vienna, 
m VfG6. This wort, which I have not seen, is quoted in 
all its prmcipai facts' by Professor Murray of 6ottingen,in 
the '' Apparatus Medicaminum.^ According to'fhis author, 
the various species, with which hid Experiments were mieide, 
proved capahk ofexcitinfu^aminaHon.bKsftring, and 
ulceration, wheh applied to the skin. A isHce of the fresh 
rciot of R, hiilkosus^ plac<6d in cc^taict with tW inside' of 
&e finger, brought on a sense of burning in two minutes* 

** When taken off", the skin was found without redness; 
and the sense of heat and itching; Ceased; In two hottrs; 
however, it returned again, aiidin ten'honrs, a full serous 
.Mister was raised. This was followed by an ulcer' of bad 
quality, and diifictilt to heal; He remarks, that, if the 
application is cbiitinued after the first itcMng, the pain 
and subsequent erosion is much greater. 

'' From the accounts gi^n- of this sp^^^i^^* ^^o of R. 
sceleratus, R. aerify; abd some others, it appears that the 
leaveSi flowers, buds, or roots of these plants, if bruised 
and applied to the skin, excite redness and vesication. 
This effect is not constant, btit fails to taike plaice in ^er- ' 
tarn constitutions, or at dertain seasons of the year. Gene- 
rally, however, they are 's^d to podsess the advantage over 
blisters made by flies, that they never occasion" syihptoms 
of strangury. 

'^ An objection against the use of the ranunculi," as 
external stiinulaiits, exists in the uncertainty of their ope- 
ration, and* the' violent effbcts which sometimes have fol- 
lowed, after they hatd been applied. Those writers who 
have witnessed their application, record instances in which 
these vegetable blisters have been followed by deep, ill^ 
conditioned, and sloughing ulcers^ which were not healed 
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without great difficulty. Tissot mentionB an instance, in 
vUch an application made to the thnnl> ^aosed^ a d^ 
and painful ulcer, whicb penetrateA to Ae Imie, and occu- 
pied. 9ome months in its cure* In another case, tbe,|)lister 
spread in a few hours over the whole ,|uno» occasioi4i)g 
fever and delirinm, and was followed, by such a tendepqr 
to gangrene^ that the limb was with difficulty savjedf 
Chesnau, quoted by Murray, advises that the ranunculus 
should be applied to a small surface pnlj, and t^roagh^^ 
perforation in an adhesive plaister, to prevent it p:qm 
spreading. From want of this caution, he l|as knpwn^ e^T 
tensive inflammation to arise, and spread, oyer^ a gr^| 
part of the faq^, neck, and breast IWcbus,, jm his J^a^ 
&i€cia, relates that beggars* in Sweden,, wqpe known to 
ej;cit9 ulceration^ of their feet, with the ranunqifftu sf€^- 
wa$u$t to assist them in extorting charity ^om pas^ng^^. 

V I k^ow not to what extent the efficacy of the rai^unpujii^ 
externally applied, can be depended on. Certain it jsj, 
that they do not aflect all persons alike;- and, t(iis /act ^ 
avowed by those who have used them most^ r 

** The burning sensation, lirhich the rapunculi excite in 
the mouth, when chewed, extends to the stomach, if t}i^y are 
swallowed. Krapf states, that a small portion of a leaf or 
flk>wer of R. sc$leratu8, or two drops of the juice, excited 
acute pain in the stomach, and a sense of inflammatiop 
in the throat. He gave a large quantity of the juice 
to a dog, which brought on vomiting, and great distress ^f 
and the animal being killed, was found with the stomach 
inflamed and contracted, and the pylorus hardly pervious. 

'' Grazing cattle generally avoid the plants of this genus, 
whiQ^ grpw among gi^iss, as far as it is possible for them 
to do it. Accordingly we observe the flo^^ers of the ranun- 
culi left untouched, while the grass is dos^y cropped 
around them. It is nevertheless unavoidable, so common 
are these plants, that portions of them should be eaten 
very often by these animals." 
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LH.—0» rt PlofiaaHMi)/ Cl&ves^ in the Oohny of Trt- 
' niddd^ By Jtf. Francis le CADUfi"^. 

I^til, Trinidad, May 13, 1804. > 

A*^ adveiNise^dnt baying appeared in tbe gazette of this 
Isl^d^ stating bert^in premiums offered by the Society for 
the encouragement of Arts, Manufactures and Commerce, 
and particularly sohie for tbe adrantage of Britisb colonies, 
as followd,— ^' To tbe person wbo sball grow tbe greatest 
quantity of mercbantable cinnamon or cloves, not less thaif 
tweh'ty pdund6 weigbt, in ainy |mrt of bis majesty's dbiiiin- 
ions in tbe West Indies, and equal to tbose im|Sortedfrom 
tbe islands of tbe East Indies ; — ^tbe Gold Medal, orFifttf 
Cruineas* Satisfactory certificates from tbe governor or 
cominander-ih-cbief of tbe place of growtb, witb an ac- 
count of tbe number of trees, tbeir age, and nearly the 
quantity of fruit on each tree, and the manner of culture; 
together with samples, to be produced on or befo^ tbd 
first Tuesday in Jantiary, 1825 :" 

And having made, a few years past, some plantations 
of that description upon my estate here, I have the honour 
to address to you, as secretary of the said society, tbe 
certificates from the governor of this island, as required'; 
and also of sending twenty pounds weight of cloves, tbe 
growth of the said estate (conformably to the said adver- 
tisement), to Williatn Yaugban, Esq., with the bills of 
lading. I am, sir, &c. 

A. AiKiv^ Esq. Secretary, ^e.4'c. Es. LE CaDRB. 

CERTIFJCATBS. 

Trinidad. — ^By bis Excellency Sir Ealpb James Woodford, 
Bart. Governor and Commander in Chief, in and over 
tbe said Island and its dependencies, &c. 

Ralph James Woodford. — ^Tbis is to certify to all whom 

* From Vol. XLIII. of the Transactions of the Society for the .ef^conrage- 
ment of Arts, Manufactures, and Commerce. The Society Toted its premium 
of fifty guineas to M . le Cadre. 
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it may concern, that Francis le Cadre, Esq. is a resident 
planter of this island, and that Edmonstone HodgkinsoD, 
Esq. is ccHnmissary of population, and acting surveyor- 
general. 

Given under my hand and seal ot otRoe, at Govern- 
ment House, in Port of Spain, thia 6tii day of 
May, in the year 1824. 

Frbdbbioi: Hammbt, AMaki. Sec;^ . 

SIR, Trinidad, Mmrek 17, W4. 

Having observ^ that the Society for the encofrage- 

ment of Arte has offered premiums for the CfuUivatio^i.c^ 

cloves and cinnamon in the West Indies, agreeably fo an 

advertisement, as follows: — '' To the person v^ .iBhall 

-grow the greatest quantity of cinnamon or cloves, not Jess 

thJEui twenty pounds wdlght, in any part of hia i|M||estj'jB 

^dominions in the West Indies, equal to those inuMirted 

fi*om the islands of the East Indies ; — the Gold Medals or 

" " • 
Fifty Guineas. Satisfactory certificates from the gpveiMt 

of the place of growth, with an account of t^, m^nk^i ^f 

trees, their age, nearly the quantity of in^t oneajc^.tm^, 

and the manner of culture, tc^ethep with: jE9^pJ(^^ to 

.he produced on or' before the first Tuesday. dT JaisMvrv, 

■4825.- • ,/'^.\ 

I beg leave to address your excellency onth^ wmipct, 

and to lay before you the enclosed statement,.- i^^^the.I(0|ie 

that your excellency, after having ordered the firnngiptefr 

of my spice plantations, will be pleased togrmt.tOJjP^.the 

^rtificates required by the society, so as to enable me iff 

make application for the premiums offered. 

I have the honour to be, :^. jS^^. ' ^ ;;^ ^ 

EBAKCia i^iS iP4a|t^ , 

To,Hi4 ExedUme^ Sir RaljpkfVoodfQrd, Bert.' : . .-..;.. >> 
Otnemor, and Commander in Chief, drc* 

. The conimissary of j)opulati6n is durecte'd^io iqa^ 
examination requested, taking to assist him jf r. JE*. 19^y>^ 
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assistant-gardener of the colony, (in the absence of Mr. D. 
Lookhart), and Mr. J. Wilson, gardener to the Cabildo. 

RAiiFH Woodford, QwetHj^. 

Trinidni^ March Yt.lS^. 

Statement of certain spice plantations made by, and 
belonging to, the subscriber, a planter in the' quarter of 
Diego Mardln^ in t&e said' islarid iX Trinidad, drawn up 
for the purpose of applying to the Society for the encou- 
ragement of Arte, for the premiums offered as fdl'ows : 
; '■ V To the person^ who shall grow the greatest quantity of 
eimiamdn or cSoyds. not less than twenty poundf weiglit, 
in any part 0^ his ili^^^»sty^i^ dominidns iii the WesVltidies, 
eifuid to those imti^rted from' the islands df thd* iBast 
Indi^ \—iU GiMMUdl, or J^y GhUri^da. Sa[tisfae«(«y 
•certifiotites from the governor of tfae place of growth> with 
«^ ^Aimt of the number of trees, their age, Aeuly tlie 
jqnafafity of firuit on ea6h tree, aiad ik^ manner of cdttfre, 
li^^ther with datnptes, to be produced on or befbre dito llr^ 
T»Mdiy of Jfoiwiry, 1895.'' 

Clotbs. — One hundred and nine trees, nine yeieu^ 
gvo#th,: fift6<^ inches in circun&iTerence. 

Ar^TBge prodvTce' of each tred, two pounds driied'^/wtiic^ 
is the result of six pounds green* 

ioid large nurseries of yotifig plants from one to six 
and a htff fedtlagh. 

This plantation haying been commenced with no other 
vieiir than the disposal of its produce in this island, was 
not planted with the regularity obserTcd in the East indies, 
ckinamon trees hating been intermixed at five fe^t dis- 
tance, with the clove', aftd the former being much larger 
than the latter, of course their growth was checked, and 
the produce lessen^ : but as' this spefcies of cttlture^ is 
new encouraged in the mother country, with views no 
doubt advantageous to the jdanter, the mode of planting 
piirsned in the Moluccas wiU be adq>ted in fliis paM of 
Ui maj^tjT^s doiailiionA. 

tech. Rep. Vol. IX. A A 
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' Cinnamon. — One thoi^sand trees^ nine years growitk, 
and large nurseries of young plants*. 

The former are planted as the clove trees, they are 
thirty-six inches in circumference, but they grow larger 
when planted separately, the subscriber having a few above 
forty inches in girth. 

The cinnamon is thicker than that from Ceylon, but 
that which is made from the sprouts of the trqes aftier 
they have been cut down at twelve or fifteeen inche£^iToi(i 
tne ground, i^ much thinner, and of a superior quaUty,. 
the subscriber has been convinced of, from a few tfees 
cut dowB about four years past ; so that he has no doubt 
tiiat the Trinidad cinnamon will be sooa much improved. . 

The cUmamon now in this island is the produce of ,sii: 
young trees imported ; three from the botameal garden of 
Hartinico, and three from that of St. Yinceot,| s6nt W 
Governor Picton, as Ceylon cinnamon. Several thour 
sand pounds weight of it have been already imported J^m 
Trinidad, and a few days past 8018 pounds weighty Wiere 
shipped for Gibraltar, for consumption in the lAedite;)- 
ranean. . . 

The subscriber, agreeably to th0 advertisement of. ,tl^ 
3ociety for the encouragement of Axls^ senda twfoty 
pounds of his clove, and an equal quantity of oinnamQii, m 
the hope that the Society will give him th^ promimns 
offered. F.,I«B Capeb.. 

I ' . . . * 

Trinidad, CommistMry of PopulaUfin^M QMei, 
SIB, Apnl li,n24L 

In obedience to your excellency's coipmands upon ^ 
applioatiop of M. le Cadre, concerning . the premium 
offered by £i^e Society of Arts in London, for the Qxfitisa' 
tion of dnnamon and cloves in these parts, qf his m^estyfs 
dominions, I have the honour to report to your excellefMiy 
that I repaired to the plantation of that gentleman, sitnatad 
in the quarter, of Diego Martin, accompanied by the colo- 
nial gardener and the gardener of the Board of Cabildo. 
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and having particularly examined the same, we respeetfdify 
submit the following observations. 

There are 109 cloye trees in bearings and upwards of 
lOOQ cinnamon trees^ with large nurseries of both^ piarti- 
cularly of the former; those which are in bearing are about 
nine years old ; they are both hard woods. 

The clove almost produces its own nurseries, as the seeds 
taie root merely by falling on the ground ; if planted deeper 
it wilt perish.. The clove at all times requires some, but 
iBvhile' young it needs a,very thick natural shade. M. le 
Cadre frequently tried artifiicial shade, but the seedlings' 
always' died under it. Thie plant is altogether the most 
delicate and difficult to raise' that is known in this country. 
When ground is destined for the nursery, it should be care- 
fully prepared by freeing it of roofs and stones, and the: 
bed should be raised a few inches to pi^vent the rains frbm^ 
washing away the efirthfrom the roots of the young plants;:^ 
' Th^ trainsplantation may take place when the seedlingier 
about nine months old, and about is^ foot or eighteen inchedl 
high ; thos'^ I spe^Lk of are about ten feet asunder, havings 
a cinnamon tree between each, and shaded, as the cocoaiisr 
^th bois-iminortel. 

.Th6 doves at M.rle Cadre's having been partly planted 
on fliat, and partly on rising ground, afford a strong proof 
that'the latter situation best suits the plant, probably firom 
its stiperior dryness, and the quick drainage of the rain 
water. The two plantations are. not distant from each 
other; the soil is the same, about three parts strong loam 
and one part sand.. The shade on the low land is closer, 
those on the hill are rather ex{M)iBed to a northern aspect, 
not tb^ most favourable in this country; the trees are all 
of the same age, about nine years, and yet the latter are 
nearly a fourth larger than the former, besides having 
foliage of a deeper green hue, and possessing altogether a 
more healthy appearance, being about twenty inches in 
girth at six feet from the ground, while those growing on 
the low land are about fifteen to sixteen inches round at 

aa2 
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Jteitile tei^fl|lMrf«e»tfM«it 1^ 

itiperliit)tito<MLv«iiBgedM at wrf titter oh i&e ^ g^iiidflfify 
of soil ia this new country, whece, hafing been gooir^illldti 
fb^ pMwodtiTatfoni it id pMMT«&^lMr wtetfl^ d^t^ 
theiAade and tbe^Arop^iligsoftlMfea^^eiit^'? ^ 'tiii -fii; • 

^.cFfomvliatiB idboTe ebs^rred it h'^vUelit thai^tb&ctove 
tlii9fe« beit in dry floil^ andl'req^ii^Rttl^ flioT^ 
tfeAd fto^sbade^iviniflleB aiid keeps tip;- 'PorJt#bittplJttiltti« 
tion, in common with other plants, a kndiilt^MeiMdfr dtDtdd' 
be chosen ; and df as^ts, it h well kitoyii '^4t in this 
oountry all vegetation itaMes best updtt' ttttt which is to 
d^^i^twiurdrand iftiheUer^Sironk t^^ 
- Those clove^trees began to bear at seten j/esM^W^ii^^ 
and prodjaced the fniit in the month of Febroary : it is 
ftitfted^"^ fli^ month of March; biit ^^'Ml^'-I^^^li^ 
ifoUia&isrdnd continue to groiT tiU tt^ lUdiitfr'iif JWn^l 
w^en it lias greatly increased in siaEe^'lud'fiUb dff'r^li^:' 
lih ni/^vety ^et&cete a gudn diat itJbdtiUfhbiib^ 
0si "ptHuiSlAi^i iuM inH later flum tfaiiiy^4rix%6te^iiltar » 
tionfiront-'Ae^tre^.^"''" ' •- • .>•.'' <-^'-^^^ ^s^-^ t^^* > ■. /^j- 

The produce of those trees is now about six pounds of 
green* Clones, idiich dry tip to about two pottiAfs'blTiiJer- 
clibtitdblb eteres p€»r tr^e pet ain^am f Wt^'ihe >4tikili^ of 
frhif WT)tM probdMy be" greati^r w^«rft^iM M" fliW cIoi«^' 
»tek bf thb cinnamMi tree,' wU<»i Mireidl^' «y dl^rfKj^lI^ 
^ww tkli;'>t^ much of the fruit out of i^W^mOtYimkif 
ibe JBTsith^ring' difficult i that vviaiich^is>b^jiid t!id^Mttitl%> 
siteppfed <*iii the cidftof a lotog stick, >v ^ -' *.-',*« i^W 
, ' r to tiiia^^uainted with the trd^tmi^t^ k>t V^ ^^t^y 
A9^(ti6 "Eilands, bnt from comjmiisoii'witfa flfe'iktif MVs^lM' 
of others under our didSy in$pe<^tioif , ' na^^od^ii^^t^tf^iM^*' 
it does uet^iippeaF that thosd here are und^r tbf^ wo^|j[}^^ 
ci^bii^ syi^t^ of propiE^fion ; in all cduHpM^ we^^^rihi^e 
fruits ase so trained as to grow as little us possible beyond 
the reach of the hand, and ^xceptin th^ j^^faMFd^iree 
bt 'deKcady ii^ the dlove' ' plant, ' (t %* hlj^y <mcribliUif tts 



not the advantag(^^iwy^|»r(MJe4^llt^igiiidi« }mie»f&clipvi$a 
who» ia; tt^, p^9»ltrQjraaiQe vhMt vas raquisitQ in^sarkig 
lQSI.putrxof,aboQtT/IO0tt>|4aatiki has accomplished aveiup 
ii^p^bt^t Af l^mftl o]^Q^ and (Que which may, b^ a l^<Kn# 

fefttWeui»,i*^ftiti«Cftrhi8tQiyj;:.ti - . • i .. ,i.,ii 

, t M ,I.l»ay«>tb^ b^»J?^ <«J^pf j^, youra, &c. ^ ; „| 

*);T.feej9j»mfl4^t^pf^loi»e?,Vd.l5rade having neaM^^ 
%8»W°«.8f 4e9)|^:m apices, wd^of ; Qther|,^sQnYefi?aRti 

house-keeper of spices to the East India ^^{up]}^;;,,.^. .,,j^, 

. DBAR Allt, . . 39. Umt.^ut, March II, 1885. 

^.ir^iiPlpyes, pi5 jrfiict ypn w^t.uB ft ^ampte* ^ irgiy, 
fijD^,.|.T!5ro 4q I¥)^t,hesitat^ to §ayjth^ they ai?^ aW?i^J^V>Jf,(t9l 
|i9frl^w*.^dyUic^d, equal to Aiat;^yoa clciyes i^ii^y^iMip^ 
^3^^l^-l(y.,so iiifltfj^f -!We ha^€^ had maojr p^pUjth^qjij^ 
o^f}i]pd& of %^iii^i]l#r jjescriptiofli the fiiroduce c^ Qiijeii^Q^ 
We never before sjj^w^ sainple^pf ,'dtoy^, ibef,grpi^t^,.^ 

ai;P9i^<H)lanyin tfi0,)W9«t I»4i«»; *»* ^W tftPjfiP^^" 
njn^ps ;9ow «eii^ W0 thinfc that every ^uooiurageple^^^g^ 

to,|^ hjf)(l. wt for their cpeteosiYe cidtivatioi^ ^ „^, , j^, 

caiMvki <?AiiK,^W Atf ^ •' We we. sir, yours, ^.,,,,, J, 

"SSSS^ . TUCKER and^UNTBfi. 

.J|iy. I]!EAQ. SIR, . , Leadenhall-alreet^ April If, 1825. , 

,7ii0:;qlQyes yoii sent for iny inspection are very fine. 
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Tbey are not to large nor so strong ill Aavoor as Amboyna 
doves (tlie best sort known), bat are superior to the Boidr- 
bon olove, of which considerable (jjuantities are annn^Iy 
sold in London. I am, sir, &c. 

W. ETAift. Ei^. Wm. JaUUJL^. 

Ckairmen of tke CoimnUitt of CoUmfeM and Trade. 
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UII.— On an excellent Swies half -round DrUt. By the 

Editor. 

WITH FIOURBS. 

H. Larivibrb, to whom the Editor is indebted for the 
tight of the improved mode of nsing forge-bellows/ in- 
serted in the present number, has continual occasion to 
make nomerons cylindrical holes through blocks and p^tes 
of steel, in the construction of his patent machines for 
perforating metal plates, to serve as sieves, wine-strainers, 
filtres for tea and coffee-pots, substitutes for die wire ^uze 
used in safety-lamps for mines, lanternif for gunpowder- 
works, stable lanterns, &c., and some of which plat^ are 
pierced with holes so very small, as to be nearly invisible 
to the naked eye, although, when held against the light, 
they appear nearly as transparent as fine lawn or camDric ! 
These holes are all made by means of cylindrical ptmclies, 
made of steel wire, hardened and tempered, and accurateW 
fitted into cylindrical holes, made in proper, steel plates to 
retain them firmly ; and they act in other tapering holes 
formed in hardened and tempered steel blocks, plates^^' or 
i^cb, to correspond with the punches; and, in pu^iithe 
^alleet holes are made with driUa as fine as the 'human 
hair! ■■•■■' '"" 

These small cylindrical holes, made through blocks or 
plate^ of steel of considerable thickness, require, of cpurse, 
drills of a very superior description to perforate them; 
and accordingly we were much gratified by the ki^ness 

f>f M. Lariviere, in enabling us to publish a description of 
them. • .■ '>\\ 



On an excellent Swiss half-round Drill, 359 

Thpse driHs are m^de of tne best casi-steel wire : tfieir 
stems are cyliiidncal, \mt their adtuhj^'p^rtsar^iieiidfrcylfn* 
dii:ical, with points 'forn^^d' of tw6 'j^Ian^Sy mebttlig' at ah 
obtuse angle. In piaVe XIIrfig.'Br^pri^sehts one of thci 
larger-sized dfilK, vifiWefd in front ; fig. 4, a back* view of 
it; fig. 5, a side view; and fig 6» and end Tiew» tai«n 
at the dotted line in fig. 4. ' They thus' consfitnte a i^o^t of 
half-round horing-bit, so valnable in many of our nice 
mechanical operation»» but with a diflerehtly formed end ; 
the ordinary half-round bit being i^loped off* at its e&A* hi 
6ne plane, or rather portion of a spiral, instead of in two, 
as here shown. Sometimes, however, their ends are 
sloped off in a foundi^]^ manner, ab shown in 6gff.7 and 8; 
thi^ is done when -liie cTrills ai^e required' to 'open hc^s 
only, and not to drill fhem fr6m' the beginning'. 

These drills are readily formed, and when carefully 
hardened and tempered, are easily kept in- order, by whet- 
ting their points with a turkey oilstone, their size not being 
altered thereby, as in the usual drills, and whidh is indeed 
a very great recommendation in their favour. . ^ 

These drills are generally used in lathes, formed df the 
common GenevU turns, by the addition of a nnali mandral, 
with a conical end to it, which turns in a* conical coliitr, 
mounted upon a sliding block, se^^ured upon the main^ar 
of the turn; the other end of the mandrel having k cebti^l 
hole, which is applied upon the conical end of one ofiifae 
sliding cylinders of the turn. A pulley upon the mandirel 
receives motion from the lathe- wheel. Instead of scrcfw^ 
chucks being made to screw upon or into the manflrel/ilris 
provided with a square hole at its mouth, into wfaicK> the 
square stems of the different apparatus to bb apidied.4)o it 
are accurately fitted, and they are secured therein b^ a 
binding screw'in the mandrel, which inters a notch Olr gap 
fonned in o^e of the angular edges of each square 'isitem. 
into these substitutes for the usual chucks the half-rodnd 
di;ills are fitted, by cylindrical holes being drilled, in their 
centres, whilst in their place in the mandrd, to suit the 



360 On Clo(& madeffiom New Ztahuui Fiax. 
Tarioos siEes of the ste^ of d|e.4ri)l^ am4 vhitA-qe jMld 

lecorety therf^io b; meuA.of acre^i., Sopifltjaw, OBp-;<rf 
thete rabatiliites for chncka is ma^fi.Xa-jtttflfaiejOSSvxi^Aj* 
uzed drills, in the follon[iiq;.nM9ner,; — Tii,fi^9 iankani 
one of tneip^ but instead .odT holding b dslt it otmtMns a 
Bte^l IftyiindE^, perforated yjtb ^cylindrinWiifcole>^ao4'»l» 
furnishet( vitb a binding screv ; .in^ tl^- p^dudriiial hM 
die t^n^'of smaller sized 4rUl« fl^ ttwa bp fitt«4» .wvt.'bei 
secdrety held ; or iustead of a drill, it ptag'iiiaayve^9 
abtfther steel cylinder, irilh a still snuUsr oy^Dct)pal'bole. 
in it^'ana another huidinj^-wrew, fuid thw aecTfi M hiM 
the'yet more diminutiTe 4rills. Figs. 10, JPL^andiJ^iNK 
present drills (rf* three different sizes; bat drills of any 
Bize between them may easily be fitted into these carriers, 
either by reducing their, stems or their, irorking parts as,' 
mfty be/eq_nired. . . ■_,• v.v 

Uy.— Ok OaamadMmt Bn0kmd,from Nan £1^61^ 
jejfuc. .: Bg Mr. K. Jovm, mdattir ^ Sr: iSthr^^^' 

SIB, Bt.at<,rst'Mfr>Tkk»itc,LaibctJUu:f4t.i',i9i^ 

Il^ya hewnth wntyoa' a speciineti ofi^li^ghths 
twil)e((. 4iiQ fbrtrowans) dso of nhw-ei'^lh8"sb«»etii'g;'. 
nuade, by ifKdei of-Ur. Wilsofi, from New 'Zeisaand fi^' 
' obtmied'by that gentleman from the ColoatalOffitie:" 'AaT' 
pr^^upi^lit, may ahow to what ase that ariicftf May'fte'tiktti^ 
in^the swnn£wtares of thia coontry, and ^ Il'iii"lioWW^^ 
eotae a subject of pnUic enquiry, I t^A'^e Ho^r^ it" 
sei^^Uqt/thsiaceonpanyiDgsaraplM.in oi^di-'ffiBt^ytJn'^^ 
submit the same tQ. the oonsidera^atlertheSalri^^fe^tra' 
ci^ujygpmeiit.of Arts, MaiAifactnres, arid Con^it^rfi^ 

sl^^ft^.be -worth their notioe. . ;' ' ' '■" "^ 

^Aimii,wtf. .'■'■' ' Iani,'^,'Wr ■ ^ 

«|e«i«f,<#^,4-,4.,,-, ,■ : , ' ■ "'R-'JOJftMi'*™ 

'"EVotafol. XtAttl of 1^ Truiuctiau of tha SncjIMf foe (Mfipaumn- nt 
Cent dncU lo Mr. Johm. , i 



• P;S>JTfab '^Aoetts from whkh the iipec^ine||u.ifere jtAJt^ 

n.-Tba BattdidrtA' faTtlicr stated before the committee, that 
diei'Hnrfibfe''4ii8 'boiled in alkaline lye, and subjected 
tffiibviasiua blemilfih^ operations of flax or hemp. The 
elolA Was' ssiA.'to" the feel, of a good colour, and eeemed 
liteljMto ^rn^tl very tfarable, furnishing an additional motive 
to 'ihe-lbadfaolder^ fta the south of England, and especially 
io''Ii'^lBHdi''to' idake a fair experiment on the culture,)^, 
JSM ISe&laOd flttt, i plant which produces a greater quHja,f . 
tity (^fibre tkfti Jitj other t ' " 



.- . ■' „;. - '. ■,■■>' t^'tOi^, 

hY.'^On i/K'- 'Cementation and Futim^ tlU T^^^^ip^,. 

Lamp Steel. Bif Professor G.\iSMi.SAS ' 
It was Professor Visman, who first invented the coDcnt- 
i^gpf j^, pr^hq,,9eflv^S^0t it«it4.itBet.l^ibaABiret^* 
hyd^(fS;^,5as,/.H^ (fW^n^ »tB«i% Oixjiieam^idtif^' 
sessed excellent qualities : thtfieUeaiibg^UMitbfrre^ttV 

-^MjWi^teWjfio^Wted^f a DBTerkateryifortted, faWtW, ' 

ir^l Eyi|^ jBuppojctfift 9|)0O two irfm bUrsi'-' iHl'fl^4eM^'* 
w»s,place^,l^f ,y^,^«wl«d'tD!)beioamqBt*4( «^&'4i4d^'* 
th^(,r^>Q,jiKa^,,i;hp,«a3,-<)titaiiMd.b7v£EdJlia^^:%A^^ 
cyly^^^,^eji^]d^^:ljot,,.t«iipWB ditodgb it, arf'itMA^^"' 
w^. |iiU^ C9^a9|te|d intQ A, j[«eoniBtertj i- i.i-(;I>'- ' ^}'•^9■^^ 

:^^,^^li^.,^JH>«^S»eet,:Jjei piactd kii&e: vebael''6&I6'.";itf'/* 
hard iron from Bergami, intmigiSaB tlie tiie» ofcainfllip'^ 
wheels, in, {lieces ,^' vbout two inches wide, ^aA.imff'.fit, 
tfaree^Ji^i^ jn Ihickness ; six Ih. of Carintldail^ilb^'lii'Ws 
four lines square ; and two lb. of sqftrirQn,. {r^^/Df^^■)ttL 

■Emu tba Oiont. di FUiM, 4^e. ' • 
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(order to * prove the difference between tkia new method, 
Bud Ae £iigli«h process, he put. into a emeible, and in- 
closed with powdered charcoal,' six smsfl pieces of iiard 
-iroAy' similar to that abovementioned, as being {daced in 
-tiie iron vessel. 

The first 4ay the fire was kept up finr nine hours, and the 
heat carried to 60^ of Wedgwood, during which time two 
lb. six ounces of fat were introduced into the red-hot 
iByUnder. On the second day the fire was continued for 
six hours to 64^ of Wedgewood, and six pounds of fat 
were, employed. On the third day the iron> &c» were 
heated for six hours to 64^, and about three pounds of iat 
were used. In the whole the apparatus was exposed to 
heat for twenty-one hours, and twelve pounds of hogs* 
faurd were employed. 

The hard iron from Bergami was completely cemented, 
and indeed some parts of it presented the appearance of a 
ftunon having commenced. 

The soft iron from Dongo showed in its fracture some 
white and brilliant points ; it was not, however, completely 
cemented, and ten hours more would have been rBq^J3ite 
to have<perfected it. 

* The Carinthian steel afforded a fine grain, and was pos- 
sessed of both hardness and toughness. 
' ilie iron heated with charcoal powder, was indeed 
cemented, but much less so than that which had' been 
tveated by the gas. The hard* steel produced from the 
iron of Bergami, afforded, when forged, a coarse gr^, 
brilliant and equal in all parts ; it broke easily with a 
single blow, and w€is singularly and exceedingly sonorous: 
when hardened^ it afforded an ash coloured grain ; and. on 
being tempered^ it was still sufficiently hard : its graiu yf^B 
exc^dingly close, and it possessed great strength and 
toughness^ He caused it to be made into sealpds;.fi)iefr, 
knives^ seissars and pen-knives ; and,- lastly, into razors, 
whidi- proved good on trial; but both the razors a^dillPV'" 
sars were unpleas^anl to .the eye, their surfaces bip^ 



oate ifistrtimeHtft ha^n^mer^ wl^h verejota^e^^e Mermen* 
l<m^ steely tfter. btii^id; been'wdlfusedy and 'eontented 
fkn&^,^tQf tWelve hoiM fiiMe>'fo6k aa<iinifovm aad fine 
polish. Knives, razors, &c< were made of- this tAsrmo^ 
ftnfop steeV and proved eqvuiHjr^^eod miik tbosemade of 
the besit steel ; as <did also gt^tmii; medal didS( fjavdekieii' 

shears, aaotf sonlptors^ <4ii^]B. .. ^.. ...ui 

' The 'Other steels, eemented at tUs^ expetiment^- irtsre 
also of good quality. . .; . .j;*..- .,. 

'Professor Yism^ra has ^ven the specifle g^Titieis ef 
xiinl^ ^specimens of .steel; but he observes^ that the weight 
varied in different parts of the same bar. 

He has also, as'aboye-mentiloned, made expariments on 
making thermo^lamp cast-steel. And -here' he could ne^ 
avoid observing the singular irregularities whkh W^dg- 
w^od's pjrrometer presented, when- employed te ^measure 
the heights of the temperatures. The pyrcnnetrie pieces 
showed different temperatures^ when they- were placed at 
ihe bottoms of the crucibles, upon the melted matteps^' or 
^poh their efiLterfor. The foUowing are the geneoral residts 
of the materials he employed in fusilig his « steel :ir*widi 
bottle-glass, containing no lead, the steel was perfectly 
fused at a temperature ef 100^ of Wedgwood f- with 
litne, and other'earthy aubstanceis, it became in £uU Afeioa 
at 90^; but with either of the two fluxes^ tlK- point 4>f 
ftisfem was very seniHbly lowered, onk addmg- two or i&p6e 
t)^r cent, (yf' charcoal powder or lam^^btack^ . w ji 

He tkermo-lamp steel, fused with a flux of glMs, was 
cast into ingots of from 24 to 34 inches in length,' and liO 
lines square ; when forged, they were of a white grain, 
exceedingly sonorous, easily broken by a blow, and pre- 
sented a fracture of a brilliant grain, and perfectly equal. 
They were drawn into bars of about two lines square; but 
required to be heated and hammered with great care, for 
if they were either too much or too little heated they broke 
under the hammer. In first beginning to forge them, the 
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aSl Oh nimo-J^oM^ $UiBl.. 

Mows must be well regulated, and always be ndade to fall 

flatr >li9 b^Ti bw^g &«v4fVDt)7\.b^ta4i 'mmt %««mid itki^ 

tre^tmeiit must 1^.9(9ii!tifti|«d wt^ttfief^ 
begin to unite, when it will yield more readily vfiikfkAj* 
EngUihjBTi^n^Mnqn'^ ^a«#-«^e«/pre8ents the same chai^wters. 
Toi J^gp .tbe >aj» of ^Aemo-ionV' rt^t Wto/UI^<bMiQot8,i: 
they must be gently beaten,. aQd^b^/j^ni^pillyflMf^ 
but if they resist the hanunei: too moohv. %if if^tuMm ^^ 
carbonate^ a little, by heating them torQ€innsM4b(>^n¥^fU'i 
surrounded with powdered quick->limev.:TQ o^tfRa. i^j?^ 
malleable steelf it is sufficient to.wj^tfafit^^g^rfTtJ^ t^gicJIM^' 
fron^ the fire, when the steel hf» #c|i(p^r^ ,».pfp^,Mlt^ 
sistence. )-, j: i'/:.iij tsilt uoy 

The steel fused with earthy fluxes h^fprogiQf^i^pry. 
diiPTfurenf;. from that which has been fns^ witli^j^^fldj'iit 
piir^eiits f|;li|meUatedfnusture^resemb%g:tiuitqfi|ipt^^ 
i^iSiCif an adi colour, and is easily bcQ]MA,Ji>y.tt#(aK^t0Bt^ 
blowf it resists the hammer a litdewjjlien it i9.wp|!A:edihot^< 
but it easily cracks, and indeed it is difficult t|i^,9iii\tt.bMrr 
fce^.lGrom 9aws or cracks. When plunged intoiaci(dii» jit 
affords a fine damasque. All the cast*steelK fiiaed mUt^ 
IW^.flw^ afforded the professor the same resqlts** :> « 

TTie fluxea he, employed were, for the vitreous ftv^ttv^iWe* « 
fourth of the weight of the steel to be fused of pi^YGriflsd 
CQir^m^^lass, anditme-hundredthpartof lamp^ Hf¥r 
Hi^^f^if^j fboJfASp lime slaked in the air oBe-9foiirtb»fCaiiiatiO(| 
lu^^pi^rfQurtfab and powdered charcoal one twentyfrfou^fftbqpi!. 
or pp^i^ered q|aart« one-fourth, qweklime one^fowihrlwlea^i] 
cl^)^mii^balfi.p0fwdQr9d charcoal one thirtyTsecond ; .usel) ) 
ii]^,tb^|)rppqrtion.of on^fourth of the steel.tp be fUsedL i.^.t; 
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On ^ki CaOtre iflfij^iitbks. 985 

I AM fearful yott shottid suppose thaft f Sifik' "beiioiinia^ itfdo^ 
lent, ^^»d that the favoun^ so libkally bestowed 6ii'faler% 
the HOcietf, had ceased to operate as 'a istimiiltis to t)t^ 
furdierr ekttrticms of my humble ei^eMoxM'id'ilii^l^WbW 
objects which, by the fosteriit^ Hand of the society;' Vd^ 
beeb'^sl^ essentiidly promoted. T6a tdll e!x!cldie='tiii^'%i^' 
vishingi» asstttie yotei that I ain nbiidld; antf% liif^^ 
you that'the objects which at present employ me* at^b^^T 
conceive, of great importance to agjtidulture; " ^ ' -"■' * 

The fivsiis fi^tbqperiment to ascertain &&hiii^^tttiit 
miijst^tpddiidti^^ inede 'of a{^yi^' i^ The ^^diiMd' 

is^tdetormitie Whethei^ HbUb dist^ndbs between iAe'Stft6ll^ 
in / 4riU husbancfry ittay not be ^gML'Ajf entarg^td; ^ ^fli6iii; 
aiiy^'diiMtiutioii-^bf citdp.' - * ' "^'^ "'-'■' /'-v;:^ v-i.<? ji.j^-v^ 

^i ^litrtmg^j-iikSitked to believe thlat wliel:^ t^fir^^ 
inlaid Arjr/ thaJt laiamlre cah sdafcely M deij^ed"^ d^^"* 
by so doiiig the'^viiporatlkm isTdtJX^ 
the maflfuai^^litihu^ fdir a ipre^tet l^gjih t>f' tihi«^% 'i^r- 
nish tiouiishmetit to the crop: '*' * ''" ' • r -^^ * ^^ *Au^<i^. 

'Tie ifa(oi««sd of thef dUiari^^'1^^ 
petmilis ite 'pdleer of cdttfimiUg^' the -btievafiMls iiiF^^iirt^i^ 
ingiii^ th0:iM)iHo ft iiior« «^t^ld€)a^iddV #Uiblf^tadt*^nf^'^ 
improve tbe tilth, biti ftifmh6S'li|(r0dfe^ 
tuve^^xhalatioii;^ ^&«i can' M^^jileUl9d^^m'^i$|M«^#^ 
thatj^lflEte of hardness k s^»<M^kax6» ^Hl^^^dttCifb^dP 
in summer.' This.*evaporation is prodigious, though not 
perceptible to the eye : it is, however, fully demcmstrated 
by a very ingenious experiment of the Bishop' of Llandaff; 
and I am anxiously expecting to form such eonclnsipns 

* From the Transactions of the Society for the enconragemeiit of Arts, 
Manu£actures, and Commerce. The society Toted its gold medal to Mr. 
Curwen for this valuable eemmuiiicMion. 



from trials I am engaged in respeoting its effects on vege* 
talioii, m anaj deaeire tlie cM^id^ration <tf Ae sfflnetjrL 
> My itemer olijeettef fee£%cata» irift/potftfeei^ ral>^ 
plying milk to the poor, &o. are punned' ^tihiiteredUed 
suceew. Tke use c^ potatoea as a food for httMs aHA 
cattle inoreases daily. . •. u r 

■ •■' I^ttb^ dearflir'; - -""-I 

' Yonr JbiAfnl aiiDd obeditot serVflbt^ V '' 

7V» fhUmua TiTi.oB> £bf. a«0i J. 0. GURWBIh 

., .; • , •• ■. • : • • i *■ • 

DKAR81B, r . frorkinBim'S!^tijIam.9t,l9t». ' 

It i^ witk great totisfaetioa thai I have the* honodil of 
again- submitting the result of niy fcunming' operatkniS* to 
the consideration of: the Society of Arta* 'Beeply iffln 
pressed with. a sense of the many fayours conflnt^d upon 
ine by them; I have found myself impelled;, both by gra-' 
titude and inclinatioby to prdceed with redoubled e^certibi^ 
a» the best return in my power. ' ! ' 

The liberal patronage and encourageAient besficpwed en 
agriculture by the society, hab powerfully contribateJ to 
awaken tfa^ cbunti*y to a just estimation of its' imptNrfaiiee» 
ad the basis of individual happiness and national piiosperity ; 
and at this moment the empire owes its preserraticDr ffitd 
security to it. . * ' " 

{•submit with great' deference the result al-. my ledent 
operations. I am disposed to flatter' myself that tlM^ may 
lead to importaht consequences and discoraiei^: higUy 
beneficial to agriculture. The experiments I hove made 
tend to establisb the double advantage of well cleaninjj 
lind workmg the grounds .First, as it frees 'the land fhmi 
weed^;. and secondly^ as it conduces, to the grorwth of the 
erop. It swords lil^ewise a very strong demonstratton m 
fkvchir of \aLsing manure in its freshest state, by which not 
only the great usual expense of making dunghills will be 
saved, but the manure made to extend to the improvement 
of k third more land. 

Most of the farm I occupy was in that state of fodiess> 



On tf^e .(}$dtt{re of V^etables^ 907 

as tiQ jre.q wp» .ft</<^rcUug to general practice and opinieiii a 
sacce9aiqn;.of S^ilowH. to oleau it* ■ Being unwilUng: to adopt 
a system. iFhi^b iras attended with suchlosB, I detemiiied 
to p^ttjE^iapt to cl^an . a . part of it by green crops> and for 
a^qb purpose, to allow a much greater distano^ between 
the stitches than had ever been in practice, :M}e first ex- 
periment on this plan was made on a crop of cabbages ; 
they wei^e planted in a quincunx form^ allowing four feet 
and a ^alf between each plants in order to allow room for 
the plough to work in all directions. I adopted this plan 
of fi^d husbandry, as affording the greatest faciiUty in 
c}e£^l(](^lg the crop, though I believe it never was before so 
practised. Two thousand three hundred ai^d fifty, plants 
were set per acre (eight thousand is not unusual in the 
common metyiiodX and each plant had, by computation^ an 
aUow^^ce of a stone of manure^ or less tlum fourteen tons 
per^cre; though. the ccunmon quantity is generally friwt 
thirty to forty tons per acre. The manure was deposited 
a^ deep as the plough could penetrate, drawn by foni horses^ 
and tjliie plant set directly. above it* 
. The plough and harrow constructed to wprk betwixt the 
rows, were constantly employed during the snnimer, and 
the ground was as completely freed from woods. as itoouM 
have been by a naked fallow. The very surprising weight 
of my crop,, which in October was. tbirty^fiye tons- and a 
half per acre, and many of the cabbages fifiy-fiive pounds 
e|^,. were matters of surprise to all who saw< them, as 
v^eU as to,n)e, and I could assign no satisfactosy reaaoikfiiE 
the fi^ct. The quality, of the land ^^a^, vieiy. indifferent^ 
b^ing a poor cold clay,-^the manure was veiy. deficient, 
of the usual quantity,-^the plants^ when set,, by no meana 
gopdir:-in short there was nothing to justify the expeota-l 
tion of even a tolerable crop. I did. not find anything 
in the accounts from cultivators of cabbagei^ to afford ma 
a solution of my difficulties, or any clue to explain it^ By 
mere accident I met with the Bishop of J^andaff's expen- 
m^lit, ascertaining the great evaporation from, the earth. 



On ikt CnlHure of V$getaUei. 

ttifelatad in his admirable Treatise on Chemistry: singillar 
as it may appear, this very interesting experiment had 
remained fbr thirty years without any praetical faiAreiiees 
lieing' drawn from it applicable to agricnitnre. It wspfmied 
(o me highly probable, that the rapid adyance in grdwth 
made after the hoeing of drilled grain, was attribntable to the 
abscnrption of the evaporation produced from the eardf, iM 
was the cause of the growth of my cabbages. 'V^fli'gteit 
impatience and anxiety, as I had the honour to inflmiyoif 
last year, I looked forward to the ensuing season to aflM 
me an opp<M*tunity of continuing my experiments. I had 
long been a strenuous adTocate for deep burjring of manure, 
thoogh my sentiments rested chiefly on opinion; tiiis ap- 
peared to open a field for incontestiUe proofiiof its adran- 
tage. My cabbages were last year planted on the same 
plan as the former year. Fortunately I extended the same 
principle to my potatoes, which I was obliged to set po 
wet strong ground, from want of a choice of land. My 
annual quantity of potatoe ground is firom sixty to sevan^ 
acres. They were set in beds^ three feet long and two ftet 
biioadi leaving four feet and a half between eadi bedlength- 
iraysi and three feet endways. On each acre there were 
1880 beds, and 6150 sets, or five to each bed, via. one at 
tech comer, and one in the middle. The sets of potatoes, 
when planted according to the usual most approved pne- 
tiioe, in three feet stitches, and nine inches apart, amoaat 
to about twenty thousand. In the present, and indeed bat 
all seasons when potatoes are scarce, the saving in ptantiag 
is a cbnnderable object. A great advantage alsoariaesia 
being able to keiep the potatoes and manure from wet. In 
thelate uncommonly wet season I sustained little or no Joss 
in my mode, which was not the case in many of the driest 
grounds. This jAaxi unites hand hoeing with horse cidtarfe; 
and will be found serviceable in wet soils. 
. The lateness of planting, together with the premature 
firosts, prevented my forming a fair judgpnent as -to tbtf 
quantity per acre which might be obtained by tins method. 



lljr; viM^ir vB^&m^ .. Ufou this, fhm wmt i^etit^ith^m^^^^iia 
jndgo o£ the effects of: eyaposation,; by lieittg^ aUe'td ecoH 
Hxmi^vay operations fioni^kng^ peiied^^ Ihm^e^liftdimkt 
but.diatui coma^^i^mm^ witmit^^ 
4wtiiiee^die.wMe gM^^^ ^ '"^ • 

fhfkihftgfihmi^es^tyi^^ ' Fioia^ the -tarn iviidi^l^ 

8i$J^^e<)li9Btly^ 4aid epntkHied tiH the begkHdng of /ifi^, 
if^iffii^i^iidihj 9^cm easttvinds;: tfaer^iiirih teeane^sn^lMurfl 
pi4ijl>afcf d»' that tjpe;p)Qiits; bad' made wiy iktlap]|>(q[«eiis*^ 

as thfi^ stai^.]|I]iu £oiisoab]^.of 

IHu| M^ the ia]Qf^;:it was rvitb^.difficnifythal' tbe g^MRMi 

«I^K4wt|»ndM|B,cbi4'h9^ 

flito^lKiei tilth.'. uMotrntiMrtaiiding tiie ^hipte week^ 
(iiy^jv^bia strong sob amd:.serirere east irii^^ yel siksb^^was 
^ {Ncogiess, iflugrowth ef die cabbages^ •that whea^ #eis^t 
i^jpin by that^eodieniaa oii^tbe SiUurday^iJiacoiddiseaiioii 
tefi^^^d^^fliey-ireie^eiaaineiplaiitsi^ ^i.f«. vi.i uui-^^ 
. t i^ipiag^tbBM 0ppvi^^ ^ad. beeo^niakiag ^Qik^tsmMs^ 

taiHi^thi^^fiQaitjitjs QC.eraporatiooLi fro»:*theri|uidSpHP^iiitdM 
fani4^<KiyryHiait|f.oft Aa iGresli .{d0ugbe& ground; 4a uiM^ 
hiuadnid; apd^?^i|ytponiidiia!p«s h '^>m 

4itatH(^ae««f^^iifailst'ioiktJthe^o«id(i^^ ikm^Ait 

l#tthiBblHitrialQ<ai^i||Mp^ yhichPfiiKmi^^^^ 

yPwifrayryartM^^^ ths/fiofcghediliiiid i s wiwiijkU litf 

iqpolaseiasfMdUfy iafibTOitiiiei te 

Hft(Br^e^4m>si>rf disjyiijudef>eiiding kn^ 4te^amil>«ad •**saH^ 

^tasa^ espdBiaeiiAs urena «oiDrri6<i on* fdJ^'^aiaiiy ' mffoAm 

il^l^msirAifil^ih^m^ 1ri«ek^|HroVes ^iMt: 

though the heat o£id»iatau»sphfM!^be<ei|iid^'die^ai^kittot 

seiiiamft>^.w lilie aitaporaikit^ aftar'dienfos^abta 

^ISB not adYBiiQe4H>eiy<nid what;tiMe^a)rtll^ dffio^dedrimteiag^ 

Tech. Rep. Vol. IX. fi b 



lOspoBdedf pttrfectly witk tbe pfeviow eqienBMite; and 
tbcir giowtli hk dfj wea&er TutUy exc^^dM flMit o£ other 
•U^^ wliere tk& earth was not stimri. The aompoanA 
partft of tbe matter evaporated leiBaiik yet to be ascer- 
tained; the benefieial effects arising firoiki> it to vegetation 
<|Biuiot be deabted or denied^ bat whether tiiey proceed 
from <me or more oausei^ is a qmestioD of sunk cariosity 
fttd inqiortaiieeii 

May nota similar i^oeess here take place^ as when water 
is exposed to the action of the air in irrigatioii ?. Is it too 
mach to siqppose some natural operation to take jdaoe in 
$he earthr which may decompose the oxygen eoataiaed m 
air firom the hydrogen, dnring tbe absence of tbe si»^ 
whioh.on the sun's re^appearance may be mgun gircn eat 
JA a state highly propitious to vegetation I ObBygen is 
fQiind to cont^ carbon ; and may not the growing plaoAi 
imbibe it firom the air, and may we not thereby a cc o u n t &r 
its formii^ a constitaent part of aU vegetablea* 

The investigation of these objects presents a. wide fidd 
for inquiry^ and may lead to very importaifit disooveoes. 
From more or lass oxygen eontaineid in the. eastb^ ma^ not 
its proportions account for the fertility of oa» so3. above 
another ; may not the advantage supposed, to be derivfd 
from loosening fhe soil, proceed from its being thus ren- 
dered in a fit state to imbibe the air2 Fallows soon be- 
come so hard upon the surface, as neither to be capaMe of 
absorption or eviq^oration^ Ope very important result is 
placed before the eyes, and within the reach of every prac* 
tical agriculturist to ascertain, namely, thi^ the en^raticm 
from dung is five times as much as from earthy and is equal 
on the surface of an acre to SiOOO. pounds. per iiour. By 
inaking use of dung in its freshest state, the fanner may 9Sr 
tend liis cropping to one third more land with the same 
quantity of manure. It is with regret that. I .have viewed 
in man; parte of the kingdom tiie quantity of manoie wUoii 
is exposed to the surface, and tends to no good« lam 
alrongly of opiniot). ikaX in all light soils^ if the manure 
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ifras buried m trenches as I propbae, and tke fiirtiptf 
sowed above it, that more abundant crops wofiiM be pnK 
«uved«. By cleaning with tibe plough, great kdvaortege 
would be deriTed'to tlie crop, fironr tiie eviq^oratidn yielded 
Jby the earth* Hot manure might alsoberuted* ByfeF- 
ianntation dung is reduced to one half its bulk, and its qoB^ 
IftyJedncM in a nraofa greater pn^ortioiiu The maiiure 
now commonly taken for one acre of broad' east, would, if 
di^osited whilst hot in drills; i&iswer fbr fbuihlEunres, and the 
'crep' produced be much moFRi 

: if the Society of Arts extetiid flieir sanction and par 
ttonage ta my exertions, I idiali feel bound to proceed, and 
to jendeaTDurto brmg the experiments to a regular systenL 
The glasses :L used for deteminiiig the quantity of erapo^ 
^ration wdre of a bell fo^mr, and placed with the open part 
npoi the earth; a quantity of toW Was first wei^hed;^ 
ready tcr wipe off tiie moisture bollected from eraporatioA 
within the giai^ i^hich tow was then agam weighed as 
exactly /as I could^ after tiie glfeuss had stodd for a given 
lame, mod been triped dry with the tow ; and from know-^ 
ing the contents of the glass I 'mAd& nty calctdatiions: 
Mr. Robert Wood, watch-maker, of Workingtoii, ^ttend^ 
ed to die expetiments made with' the glasses. 

1 have the honour to be, &c. 

To C. Tatloe, M.D. See, J. C. CURWEN. 

: dIB, . Me$nn*$HoMiP'er9'€ire6t,Apm%idtl8. 

it is with gfeat pleastire and satisfaction that I le^kmt 
^(Mlefday from iltn Arthur Younf^, the secretary of the 
Bdard of Agriculturf^, that hehas adopted my idek of th^ 
gi^eat Btt^rtance of evapc^ration, and that h^ has actually 
ordei^d Mr^ Blunt, optician, of Comhill, to construct him 
an ins^rtunent for ascertaining the evaporation, which in^ 
struixtent I shall r^queist Mr* Blunt to show to the society^ 
Mr. Young, intends in the coui^se of the summer to makia 
variety of experiments on the^ qu]antity of evaporation pro« 
dueed froid different s(h1s, agreeitigirith me, that the greater 

BB 2 
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t)r leaadegree of it influenpes most materially the haenriflttoci 
ctr growth <^ the crop. 

In all the valuable tracts which Mr. Toiuig hiBB giren It 
the world he has never adverted to this; aiid ibe Ant 
knowledge of ity as a principle for promoting th^ growth of 
crops, was obtained from my account of the Schoose farm, 
in the report of the Workington Agricuttural *Society, of 
winch he is a member. 

Being unable to account for the surprising weight of my 
first crop of cabbages, with only one-third of the manure 
usually given, I was led to make the experinients'I hate 
laid before the society; and I believe I am not only the 
first person in Lancashire, but even in Great Britain, who 
ever thought of ploughing the ground upon<tI» principfe 
I have executed, for. promoting the growth of the crops. 
I flatter myself that my experiments : on the economical 
application of manure, will lead in a high*degree to facili- 
tate a more extended cultivation, and obviate the. objections 
which have been started by. some persons against the in- 
closure of waste lands, from their supposition that manure 
could not be furnished for more than the land at present 
cultivated. 

I remain, dear sir, your obedient servant. 

To C. Tatlob, M.D. Sec. J. C. CURWBN. 

CERTIFICATES. 

A certificate from Miles Ponsonb^, Esq. of Hall Hall, 
testified that he had seen Mr. Curwep's statement of the 
rapid progress made by his cabbages in the month of June 
1807^ that he perfectly recollects viewing them on the 
Monday, and again on Saturday in the same week ; that 
the improvement in the appeanmce of the. plants was so 
great, that he imagined the land had been replanted, till 
Mr. .Curwen explained the cause which had produced so 
great a change. That he considers Mr. Curwen'splan of 
managing his potatoes and cabbages as very good garden 
husbandry, and the best calculated for keeping the land 
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clean, improving the plant, and at the same time enricbiQg 
die ground, of any that he had observed; land though 'tlie 
mode is entirely new there, he has no doubt but it wiU-be^ 
found beneficial,^ and that it will in a few years be ^much 
attended to» . 

A certificate . from Mr. D« Campbell, secretary to the 
Kei^dal Agricultural Society, stated, that he had attended 
to the cultivation of potatoes in most parts of JLtancashire^ 
and could speak with the greatest precision respecting it in 
that part of the country, which is north of Lancaster* 
That whether they were planted in the lazybed.way,. by 
the dibble, or with the plough, they were always, set in 
rows from one end of afield, or piece of ground, to the other 

end or side, with narrower or wider intervals, as the culti- 

♦ .-ft 

vator might'deem be^t suited to the kind of potatoe he was 
raising. That he never before saw or heard of their being 
cultivated in beds, in the manner practised and described 
by Mr. Curwen, and that being more particul^ly desirous 
to ascertain whether any such method was pursued in the 
great potatoe district which lies south-west from Lancaster, 
including Pilling, the Filde, Rufibrd, and the neighbour- 
hood of Preston, he applied to George Clayton, Esq. 
of Lostock Hall, and Robert Hesketh, Esq. of Warrington 
Hall, gentlemen upon whose accuracy the utmost depend^ 
ance may be placed, and who informed him, that neither 
from their own knowledge, nor from inquiries they have 
made, can they learn that the method of cultivating potatoes 
alluded to, has been seen or heard of in a tract of country, 
where more^are raised for the market than in any other of 
the same extent perhaps in the kingdom. Mr. Campbell 
jfurther stated, that Mr. Curwen's cabbages were planted 
at a much greater distance than any he had ever before 
seen, and their size far exceeded, as a general crop, any 
that had fallen under his observation ; that the ground was 
perfectly clear from weeds, and from having been fre- 
quently turned over by the plough in the intervals, the 
mould appeared to be in fine order for a subsequent crop. 
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addhe eonodyed that in Ak two WMMiil poiiifs cHie6Am 
tma w^ein, and of the land being in a'fine tildi, nogitid^ 
obnUl ^xoeed it. 

Othar certificates respectmg the iloi^eky of ilie iMSnd 
of planting potatoes, as practised by Mr. Cnrw^ welce; 
received from tibe foUowing gentlemen : William Knott, 
Sommerfaill ; Mr. Snnderland, Ulverston ; J. Pennjr Mar- 
shall, Bolton Oak. 

Further certificates, stating the method to be new, as 
practised by Mr. Cnrwen, for planting botii potatoes and 
cabbages, were received from the following g^tlemm; 
Walter Gardener, Crooks ; William Harrison, Ulverston; 
A. Benson, Reading; Henry Bichmcmd Gale, Bardsee 
Hall ; Jos. Penny, Bndgefield ; Edward Banow, AUith- 
waite Lodge ; Charles Gibson, president of tiM tjancasier 
Agricidtaral Society; Rev. J. Barnes, Pennylnidge; Rev. 
E. Ellerton, Colton; Jos. Yorker, Ulveraton; Michael 
Knott, Thnrstonville ; Rev. Joseph Brooks, Ulverstone ; 
Homas Machell, Aynsome. 

Also from the following farmers, resident in tiie ndgh- 
bonrhood of Lancaster : Thomas Tart, William Aimste«d, 
WUHam Staller, Anthony Eidsforth, Christopher Atkinson, 
Robert Edmondson. 

DEAR SIR, BoMrd of Agrieuliurs, Mt^ty a, 180B. 

Mr. Cnrwen having informed me that a question would 
probably arise in the Society of Arts, &c. relative to tSie 
degree of exhdation of water from the earth, and it ap- 
pearing to me to be intimately connected -wiA Various 
matters in agriculture, I think you will not be displeased) 
at my mentioning a few circumstances, to prove that tiie 
object deserves much attention. I conceive that it bears 
upon the point of showing the great depth to which dung 
may be ploughed with safety ; for when we find, as I tave 
done, that from two to three thousand gallons of ilioisture are 
exhaled in a day from an acre of land, and that the quan- 
tity varies greatly accordmg to the state of tillage, it should 



aff|€9r ^fit mfk ^ reiti^ «toaai of ▼a^<xiur mwrt imno^^ 
sdl iqppa;el|pMey^ << ibutjpDg 4wg, I alao tbiak it igom io» 
the poiat ^f J»9iaijiig aad borg^-boeii^ duebf^wodto as demindL 
ipmfti^iipifi^u^* I %^J^ fymAibsA ik^ dnag in « fann* 
yarcU 1^ tbr^e leet deep laad lnurd trodden by cattle dl 
ti»a w^t^^ baa iexfa^^ in Hie proportiQii of about i^ijuc, 
thousand gaUcps per ikcre ia ten hours; froot henoq > 
practical conclusion may be sorely drawn. I coidd miusk 
extefki, tbe^e ^observations, bat they are sufficient to cpn- 
¥iDoe #0 enlightened a jomd as yours of the propriety gS a 
very esteaisive pnrsui>t of this inquiry. 

I have the honour to he, &c. ) 

Jo a tati^oa, MJ). >$«c. Arthur Youh©. 



ItVll^^^Extract of a Rqport made hi/ the Committee of 
MechanicSy in the Society of Arts of Creneva, en a new 
improveaunty made in the Manufacture of Tiltre$\ 
Strainers^ 2rc« coptpoeed of perforated Metal Plateei 
By M. Marc Larithcre. 

(From the Bibl. i/niv, Oec. 1824.) 
WITH A BLOCK PRINT. 

OatoberSe,im4,^>^ 

*' T&£ commisHon* direelied by the Comnwttee of Me^ 
chanica in the Society of Axt» of CreneTa, to examine the 
improvements introduced by M. Lariviere in the art of 
decoupeur^* which is carried in tins icity ito a high d^ree 
<of jperfectioBj^ and partii^ulariy in artieies of jewellery ; are 
wiUing that we ffaoiUd oonmmnieate the vesult of their ex^ 
anioiation> and aS<^ ai^b an extraotirem their report, as 
may meiit the^tention^of jueh of ourreaders, who may be 
interested in theise i^bjciets; it is indeed anew manufae- 
tiure^ even in tbii city; so well known for its induslary ; and 
its prodviots possess that diaracter of utility, which must 
^on&pi the me^ts ^ die invention. 

*^th««Ft of euUiBg <mt, or pierdng holes, &c, in metal plates, by ineain 

af ])eds Aod pfvichos, |]| ^r^mNAi, mn^, 4». 
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J ^f In the year 1893, M. LiuriVim (MseHted to'tlle'8oi' 
eiety of Arts, sheets or leaves of various imIbIi^ ^t 
^Odcalarly tiimed-inm) pierced ill Ae minneT'of a %ieve, 
widi very small and equi-distant holes f flted whioli he^steted 
that he had executed by means of new mAckines of his 
invention^ which combined the desirable iqualitie» of gireat 
expedition, with the most perfect equality in their p^ 
fbnnance. 

" Encouraged by the approbation which his first attempts 
secured, M. Lariviere endeavoured still more to improve 
his machines ; and he has it now in his power to vary fheir 
eflTects indefinitely, and to apply his improvements to the 
various presses, stamps, &c. with a superiority of work- 
manship, and an effect equally prompt and certain. 

** In order to give our readers some idea of this iqiecies 
of work, and its results, we recommended .AL Lariinere to 
prepare a block of hard-wood, in which, instead of types, 
he might insert a number of metal points, corresponding 
with some of the numbers employed in his system. An 
impression from this block, which accompanies this extract, 
will serve to elucidate in some degree, the merits of his 
invention; but great allowances must be made for the 
difficulty which the grain of the wood presents, in fixing 
the points with that beautiful regularity^* which M; Lari- 
viere has attaiend in his machines. 

M. Lariviere has applied his invention to a great variety 
of purposes, such as filtres, wine-strainers, trellis- work of 
all forms, fire-guards, sieves to assort the grains of gold 
•^nployed in jewellery; and safety-lanterns, which admi- 
rably answer their design. We saw in the exibition of the 
Swiss manufactures, at Berne, in July last, an assortment 
' of these works;. and which obtained > M-. • Lariviere the 
honourable and deserved recompense of a gold medal. ■ 

'^ The details, into which the commissaries of the So- 
ciety of Arts of Geneva have entered, in their ^report, 
asssist us to comprehend the difficulties which M. Lariviere 
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bud to:o(mteiad -widi; 4iiic( eM gr^attf t6 lib merit in^over- 
e<»Hiiig them. ........ :. 

. ^^The set of' .tools for peiforatiog filtres^ (they say)/ 
^werethe eegalta^c^lviree yearst^toperiment, and contiaved 
labour. They i axe xomposed^ of forty pieces^ the plates 
carry S357 (^uiiches.; and the numbcnr of holes amounts to 
6989. Of these plates there are some of an inch in 
thickness, and which are pierced through with 1182 hdei^; 
all these .pieces are secured in their places by the aid of 
two hundred, screws. - 

** We distinguish in the machinery two principal objects, 
the fly-press and its appendages, and the matrice, and 
which pierce the holes, and produce the desired effects. 
The means employed by the inv^itor to fix, more^ and 
disengage the acting parts, completely fulfil their objects; 
and the harmony observed in the whole arrangement affords 
the highest idea of the talents and workmanship of the 
mechanic. We regret that the just reserve prescribed to 
us by the interests of the inventor will not permit us to 
describe his apparatus more minutely. 

" We can, however, add, that the tools for piercing the 
holes in the finest strainers, contain, in one straight line 
of only 6 inches in length, from 600 to 700 cylindrical 
holes, of. .from two forty-eighths to three forty-eighths 
of a line in diameter, and which holes are intended to re- 
ceive into them the same numbers of small cylindrical 
punches, mounted in the form of the teeth of a comb, into 
a steel plate of that length. Each of these punches per- 
forms the office of a cutting-out piece, and if but a single 
one of them slips out of its place or breaks, the whole 
System must be arranged anew. It is to be remarked, that 
to increase the difficulty all the punches must be hardened 
and tempered. The small round pieces of metal, which 
they cut out of the holes in the perforated plates, appear 
to the eye collectively like a fine powder, but when viewed 
through a magnifying glass they are found to be so many 
small and perfectly regular cylinders. 



« This enterprise at M. Imiyiere wm oertainlj a hoU 
oae; but the courage and perseyeranoe he hat eoqdojed 
in hrii^giag it to perleotioii have tsciaonited the difiiciilties 
he has had to contMd with, and the visnUa am the vore 
honrarable to him. Tbd eommswim on safely afina, 
Ihal ]i# larivieie is in posseession of means whiok will 
eoajUa hi^ to carry his art to its utmost limils of perfection. 
TjMf eonekide with recoaunending, that the committee 
shaU'fward to him the gold medal of the sodety." 

This recommendation was adopted by the nwmnittee. 



Meferences to tie 

No. 1| is a specimen of an extra*fine perforatod mnotal 
plate, but the beauty of it soffers, firom the umnroidable 
impcfffections of printing. 

]^0w % a perforated plate, fit for the stninecs of tear 

Nos. 3 and 4» are fit fSor colanders, or fitrainen, for 
jelQes, &c. No. 3, with the hdes closer tofgether, is fit 
for miners' safety-lamps. 

No. 5^ i» intended to be sahstitnted in pkoe of wire- 
gfrnsBOp for stoUe lanterns. 

IPJQu €, is tiie central port^f the filtres for aoffee«-biggtns. 

No» 7^ is part of a metal plate, perfecated with square 
bplosi wd h trended to be aaed by gold-warfaBrs, fewel- 
leir^ £(o» for sifting their diist 

. . Semarts by the Editor^ • 

We th^ tl^at these specimens of perforations tmmuk u 
admirable proof of the very jsuperior properties of the 
^Wfes driUs, 4^scribed ijn our present number. 

iL Xariyiere has ?ery pradently secured the lewaid of 
Jhisiskill apl ingenuity in this country, by patentiBig his 
^lffi«M^ti]s. 



coMpond i^ferfaratad MettU Plates. 
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LVIII.-^ On the superiority of British Opium to that 

of Turkey*. 
Thb Society have for some yean offered premiums to 
encourage the cuItiTatioD of the white poppy in this 
country, for the purpose of obtaining opium from it, and 
have received communications on the subject £rom Mr. 
Young, of Edinburgh, from Mr. Jetson, and from Messes. 
Cowley and Staines. From these it appears, that iif com* 
mou seasons, and by proper management, the produce per 
acre of opium is such as to yield a fair return of profit to 
the grower. The opinions of professional men have also 
been published, showing that British opium, in its medi- 
cinal properties, is at least as efficacious as the best isk 
the market, namely, that from Turkey. It still remained, 
however, a desideratum, to ascertain, by a careful com- 
parative experiment, the relative proportions in British 
and foreign opium, of that vegetable principle called mor- 
phia to which the effects of this drug on the human con- 
stitution are owing. 

Mr. H. Hennell, a member of the Society, and che- 
mical operator at Apothecaries* Hall, where the extrac- 
tion of morphia from opium forms part of the regular busi- 
ness of that great establishment, was requested to under- 
take this examination. Opium prepared by Messrs. Cowley 
and Staines was furnished by the Society for this purpose, 
and the result was, that 700 grains of dried Turkey opium 
yielded 48 grains of morphia, and an equal quantity of 
dried English opium, yielded 35 grains of morphia. 

The process pursued with each was, to infuse the opium 
in dilute acetic acid, and then to decompose the acetic 
solution by ammonia: the precipitate thus obtained was 
digested in hot alcohol, and the morphia was obtained 
therefrom by crystallization. 

* From Vol. XLIII. of the Transactions of the Society for the encourage- 
ment of Arts, Manufactures, and Commerce. 
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V •' • .■ • ■; -' * • : • » 

LXIX. — On an excellent portable, botanical, and table 
Microsc&pe, made expressly for the EDiTiyR, by iKe 
fafa 5ct«»/()*c ilfr. Samubl Varlry. 

(Coxchidedfrompag9fteSi,) 

The manner of mounting tiie lenses in the wheiel D, se4 

plate X. fig. 8, is deserving of noticie. Five cells ai^ 

formed in a circle in the outer face of the wheel for their 

reception, with their sides undercut, in the manner of the 

cells in! ivory object sliders, for the reception of the plates . 

of talc;and the lenses are held in the cells in a similar 

manner to the talcs, namely, by slender springing rings of 

hrass wire^ The three larger of the five lenses are per*^ 

fectly uncovered on their outsides, So as to admit of being 

readily wipe d dean, at any time by a piece of soft leather pro^ 

vided on purpose; but the two smaller ones are each nearly 

covered with a thin brass scale or shell, hdd in place Irjr 

springing wire-rings. The apertures in the inner face of 

the wheel, or that placed next to the eye of the observer, 

are gradually diminished with the decreasing lengths of 

the focii of the lenses, so as to cut off the extraneous ray^ 

of light, and lessen their aberration, and as shown in the 

figure, by the faint interior circles in each lens. The lenses 

can thus be very conveniently removed from their cells, 

for the purpose of cleaning their inn^ faces when neces* 

sary, although that operation is but seldom called for, as 

they are generally covered by the flat head upon which the 

wheel of the lenses is mounted, and are tibus defended 

from dust. 

The stage for holding sliders, with objects in them, slips 
of glass, &c., is affixed to the sliding carriage upon the stem 
of the microscope, as aforesaid, in the same manner as the 
forceps, upon the removal of the latter: the stage is com- 
posed of an upright brass plate, like the plate S of the for- 
ceps, but this plate is extended and bent at top, in a right 
*^gle, so as to form a flat and horizontal table .of an 
oval foroi ; it being one inch and three quarters long, and 
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an inch and a quarter wide. In the centre of this oval 
table a circolar af>erture; six tenths of an inch in diame&f, 
is made, with an interna! ledge or border projecting ahmnd 
its lower part, the tw^itieth of an inch in bineaAi^ ttf sup- 
port any thin circular glass plates wUoh may be lodtced bk 
Ae aperture, and which glass plates may be gneyed, of 
dightly roughened, more or less, in order to take awaytte 
£Edseg lare or glitter arising from the suns' rays, the light 
of a lamp, or candle, Sec., when employed to fUuminate 
pie objects, and as we have before recommended in our 
articles on the microscope contained in this work. Close 
to the upright plate, two springing sockets are firmly affixed 
into the horizontal plate of the stage, into which sockets 
are received two cylindricid wire stems, scmwei into the 
inner end of a forked piece of brass, the two forks or 
branches of which are made thin and elastic, to press upon 
and hold the ivory sliders, glass sUps, tubes, Sec., steady 
' upon the stage ; when viewing any objects placed betwees 
or upon them with the microscope. 

The construction of the springing socket, which eontains 
the cylindrical steel wire stem of the forceps, being alsd 
peculiar, is deserving of being noticed. It is formed in 
two similar parts, with a semi-cylindrical gtoove in each, 
between which the stem is held ; these parts are als6 ex- 
tended into two flat crrcular cheeks, with a hole in' die 
centre of each, and which cheeks are lodged, one on e^ch 
side of another flat circular plaie, with a hole in its centie, 
w'hich is attached to the stem of the forceps P ; a screw, 
the head of which is a affixed in a flat circular brass plate, 
is passed through the central holes in the middle plate and 
the two cheeks, and is screwed into a screwed hole made 
in another flat circular brass plate ; and it thus Mnds all 
the five plates, constituting the joint and the two half-boles, 
together, at any required degree of tightness, and so as tq 
impure the uniform sliding of the stem of the forceps in its 
socket, to retain the joint steadily, with the assistance (tf 
theti«)other tightening screws, RB, and to jdaoe and secure 
e forceps and object held therein, in any position at pleasure. 
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tlST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since April 2S^, 182& 

To Williawi Wood, ef Sommer-hiM-grove, in the county of Nor- 
tlmmberkifnd/ gentlemftn ; for an Apparatns for destroying the 
Inflammable Air (which is commonly known by the name of 
Fite-damp)in Mines. Dated April 22, 1826.— To be specified 
in- sbt months. 

To John Petty GiDespie, of Orosvenor-street, in the parish 
of St. Mary, Newington, in the county of Surrey, g^tieman ; 
for a new Spring, or combination of Springs, for the purpose of 
forming an Elastic Resisting Medium. Dated April 25, 1826. 
-^In six months. 

To Bamfse] firown, of Eagle Lodge, Old Brompton, !n th6 
eotinty of Middlesex, gentleman ; for certain improyements oii 
Ms former patent, dated December 4, 1823, for an Engine, or 
instrument, for ejecting a Vacuum, and thus producing powers 
by wbich Water may be raised and Machinery put in motion. 
Dated AjhtU 25, 1 826.-^In six months. 

To Francis HaUiday, of fihm, in the county of Surrey, Esq. ; 
for an apparatus or machine for preventing the inconvenience 
arisiii^ from Smoke in Chinmeys, which he denominates a Wind* 
guard. Dated April 25, 1826. — ^In six months. 

To John Williams, of the Commercial-road, in the county of 
Middlesex, ironmonger, and ships' fire-hearth manufacturer ; for 
certain improvements on Ships' Hearths, and apparatus for 
Cooking by Steam. Dated April 27, 1826.— In two months. 

To William Choice, of Strachan-terrace, auctioneer; and 
Robert Gibson, of White Conduit-terrace, builder, in the parish 
of St Mary, Islington, in the county of Middlesex ; for certain 
improvements in machinery for making Bricks. Dated April 27, 
1826.-^In two months. 

To Charles Kennedy, of Virginia-terrace, Great Dttver-road, 
in the eounty of Surrey, surgeon and apothecary ; for certain 
improvements in the Apparatus used for Cupping. Dated 
April 29, 1826.— In six months. 

To John Goulding, a citizen of the United States of America, 
but now residing in Cornhill, in the city of London, Esq. ; for 
certain improvements in the Machines used for carding, slub- 
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bing, sliveriDg, roving, or spiDoing, Wool, Cotton, waste Silk, 
short stapled Hemp and Flax, or any other fibrous matenals 
or mixtures thereof. Dated May 2, 1826.«— In six months. 

To Arnold Buffum, late of Massachusetts, in the' United 
States of America, but now residing in Jewin-street, in the city 
of London, hat-manufacturer, (being one of the people called 
Qitakers,) and John M'Curdy, of Cecil-street, Strand, in the 
coimty of Middlesex, Esq. ; who, in consequence of communi- 
oatioios made to them by a certain foreigner residing abrdbd, 
and discoveries made by themselves, are in possession of ^ in- 
vention of improvements in Steam Bngines. Dated May- 6, 
1826. — In six months. 

To Sir Robert Scppings, Knt. a commissioner and surveyer of 
our navy, of Somerset House, in the county of 'Middlesex ; for 
certain improvements in the construction of Fids, (V apparatus 
for striking Top-masts and Top-gallant-masts in Ships. Dated 
May 6, 1826. — In six months. 

To William Fenner, of Bushel-rents, Wapping, in the coimty 
of Surrey, carpenter; for an improvement- in machinery or 
apparatus for curing smoky and cleansing foul Chimneys. Dated 
May 6, 1826* — In six months. , 

To Alexander Allard de la Court, of Great Winchester-street, 
in the city of London, Esq. ; for a new instrument and improve- 
ments in certain well known instruments applicable to the Organ 
of Sight. Dated May 6, 1826.*— In six months. . - 

. To Joseph Schaller, of Regent-street, in the county of Mid- 
dlesex, ladies^ shoe-maker ; for certain improvements in the con- 
struction or manufacture of Clogs, Pattens, or substitutes for 
the same. Dated May 6, 1826. — In six months. 

To Edward Heard, of the parish of St. Leonard, SfaoredJitch, 
in the county of Middlesex, chemist; for a certain new. cpmpo^ 
sition or compositions to be used for the purpose of; washing in 
Sea and other Water. Dated May 8, 1826. — ^In six mont^; 

To Levy Zachariah, jun«, of Portsea, i)i the county of Hants, 
pawnbroker ; for a combination of materials to be used as Fuel. 
Dated May 8, 1826.— In six months. 
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Aikin on Pe8talozzi*8 system of education, 116 
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Alabaster, Moore on etching and cleaning, 146 

Alabaster sculptures, Moore on cleaning them, ^46 

Allsop on the fading of English silks and cottop goods, 989 

American pitch-back water-wheels, Perkins's,. 41 

American wool-spinning frame, Brewster's, 61 

American steam- ooats, Silliman on them, 22S 
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Anguiar-^dged hook-tool, for turning iron, 137 
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Anstey on making melting-pots for castriron, 193 
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Bagnold on preserving limerjuice, 316 . 

Bmng-p6tatoes in digestors, as food for cattle, Pierrepont on, 303 
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Bert! zen on the culture of silk in England, 31 
Bigelow on the meadow ranuncules, 346 
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"Block-printing, Savage's improved, ,898 
Blowing air into furnaces by a of fall water, Lewes on, 4, 77 
Boats, steam, Silliman on the American ones, 88$ 
Bramah's presses, Spiller's improved, mode of workii^' the injecting .pumps 

of, 65 
Brass, Editor on the advantages of burnishing the edges of : turning-tools finr 

58 
Brass work. Editor on varnishing, 58 
Brass, Editor on improving melting pots for, 887 
Brewster's American wool-spinning ffame^Ql 
British opium, on the superiority of it, 380 
Brunei's cylindrical turning tool for iron, 4 
Burgundy pitch employed by Turrell to dissolve asphaltum for e tehiBg^groimd, 

183 
Burnishing turning-tools for brass. Editor onthe advaatagea of, 58 
Batter cups, or ranuncules, Whitlaw on destroyiag them, 348 
Campbell s improved lathe-rest, 138 

Campbell on the advantages of a gentle blast from smiths' bellows,^ 158 
Cast-iron, Anstey on making melting-pots for, 193 
Cattle, Whitlaw on the advantages of steaming food for, 839 
Cattle, Curwen on steaming potatoes as food for them,. 308, 385 
Chair, Hubbard *s improved folding one, 800 
Chesnut-tree, Kent on the uses of it, 87 
Circular nail-head turning-tool for iron 113 
Cleaning and etching alabaster, Moor on, 146 
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Climate, Daniel on, with regard to hortieultiire, IM, 91A, 277 
Cloth from New Zealand flax, 860 
Cloyet in Trinidad, le Cadre *• plantation of, t51 

Coal-stone, or anthracite, used as fuel in the United States of America, S9 
Coke-gas, improyed mode of using as fuel, suggested, 50 
Coloum for block-printing. Savage's, 296 
Cooking and preserving potatoes, Whitlaw on, 160 
Correspondent on arial navigation, 128 

Cotton afli silk goods, Allsop on the fading of English ones, 289 
Cowley and Staines on raising American grass-seed for plat, 285 . 
Creyke on warping peat moss, 201 
Culture of silk in England, Bertizen on it, 31 
Culture of silk in England, Swayne on it, 82 
Culture of vegetables, Curwen on, 365 
Curl in potatoes, Hallins on it, 88 
Curwen 's steamed food for cattle, 289 
Curwen on steaming potatoes as food for cattle, 308, 885 
Curwen on the culture of vegetables, 865 
Cutting screws in the lathe, Varley on, 168 
Cylindrical turning-tool, Bruners for iron, 4 

Damascus sword-blades, and gun-barrels, Bagnold on making, in India, 155 
Dandolo*s culture of the silk- worm, 140, 208 
Daniel on climate, with regard to horticulture, 166, 216, 277 
Derbyshire earthen floors, Duesbury on, 240 
Digestors, Pierrepont on baking potatoes in, as food for cattle, 808 
Drill for whalebone, and tortoiseshell, 55 
Drills, half-round. Editor on the Swiss ones, 358 
Duesbury on Derbyshire earthen floors, 240 
Earthen floors, Duesbury on Derbyshire ones, 240 

Edges of turning-tools for brass. Editor on the advantages of burnishing them, 
58 

Edges of tiuming-tools, Flint's guards for them, 227 

Editor on turning-tools for wronght-iron, 1, 113, 136, 226 

Editor on the advantages of burnishing the edges of turning- tools for brass, 58 

Editor on the action of water upon glass, 76 

Editor on hatching silk-worms, 155 

Editor on S. Yarley's mode of cutting screws in the lathe, 165 

Editor on Anstey*s furnaces for melting cast-iron, 196 

Editor on improved melting-pots for brass, 287 

Editor on S. Varley*s improved single microscrope, 257, 381 

Editor on viewing the animalcule in flaids with the microscope, 815 

Editor on the Swiss half-round drills, 858 

Editor's guide-handles for turning- too Is, 227 

Education, Macklure on Pestalozzi's system of, 16 

Engravers' etching-ground, Turrell on preparing it, 129 

Etching^ground for engravers, Turrell on preparing, 129 

Etching and cleaning alabaster, Moore on, 146 

Fading of English sitk and cotton goods, Allsop on, 289 

Fine plat, Tuscan, Salisbury on the straw for it, 172 

Flint's turning tools with guards, 227 

Floors, earthen, Duesbury on Derbyshire ones, 240 

Flues in hot-houses, Swayne on the management of them, 148 

Folding chair, Hubbard's improved one, 200 

Food for cattle, Whitlaw on the advantages of, 239 

Fournier on the Tuscan fine straw for plat, 172 

French circular nail-head turning-tool for iron, 113 

French silkn, Allsop on their superiority over English ones, 289 

Fuel, the anthracite, or stone-coal, tised for, in North America, 59 

Furnaces, Lewis on blowing air into them by a fall of water, 5, 77 

Furnaces, Anstey's, for melting cast-iron, Editor on them. 
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Purnaces, wind, on Tuther*s, 838 
Gas-coke, improyement in luing, as fuel, 59 
Glass, Griffiths and the Editor on the action of water upon it, 71 
Grass-seed for plat, American, Cowley and Staines on raising, 285 
Griffiths and the Editor on the action of water upon glass, 71 
Guards for the edges of turning- tools, Flint's, 227 
Guide-handles for turning-tools, 226 

Gun-barrels and sword-blades, Bagnold on the Indian metkiMli of mftlung, 155 
Gymnastics, on, 25 

Gypsum, or alabaster, Moore on etching and cleaning, 146 
Half-round drills. Editor on the Swiss ones, 858 
. Handles, guide, for turning-tools, 226 
Hardening composition for Damascus sword-blades, 158 . 
Hard woods, Williamson's improved smoothing plane for, 198 
Hatching silk-worms. Editor on, 155 
Hallins on the curl in potatoes, 83 
Honing and stropping razors, Rhodes on, 53 
Hook-tools for turning iron, 4 
Hook-tool, straight edged, for turning iron 137 
Horticulture, Daniel on climate, with regard to it, 166, 216, 277 
Hot-house flues, Swayne on the management of them, 148 
Hubbard's improved folding chair, 200 

India cottons, AUsop on their superiority over English ones, 280 
Indian methods of making Damascus blades and gun-barrels, Bagnold on, 155 
Injecting-pumps of Bramah's presses, Spiller's patent for working, 65 
Iron and steel, Bagnold on the Indian methods of working for Damascus 

blades and gun-barrels, 155 
Iron, cast, Anstey on making melting-pots for, 193 

Iron, wrought, turning-tools for, 1, 113, 136,226 
Kendall on cutting steel by soft-iron, 60 

Kent on the chesnut-tree, 27 

La Riviere's improved perforated metal plates, 375 

Lathe, Varley on copying or cutting screws in it, 163 

Lathe-rest, Campbell's improved, 139 

Le Cadre's plantation of cloves in the island of Trinidad, 351 

Lewis on blowing air into furnaces by a fall of water, 5, 77 

Lime-juice, Bagnold on preserving, 315 
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Murray on the culivation of the silk- worm, 125, 139, 208 
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Nail-bead turning-tool for iron on a French circular one, 113 
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Oblique spike-head turning-tool for wrought-iron, 136 
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Patent mode of working the injecting pumps of Bramah's preiites, SpiU9r'8,65 

Patents, monthly lists of, 63, 127, 191, 256, 320, 383 
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Plat, Salisbury on the Tuscan straw for, 178 
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Ranuncufes or butter- cups, Whitlaw on destroying them, MB 

Razors, Rhodes on the choice and management of, 46 

Roughing-out turning-tool for iron, 8 

Round-ended spike-headed turning-tool for iron, 187 

Salisbury on Tuscan straw for fine plat, 178 

Savage on improved block-printing, 898 

Science of gymnastics, 85 

Screws, Varley on copying or cutting, in the lathe, 168 

Silk, culture of, in England, 81 

Silk-worm, Murray on the cultivation of it, 125, 139, 808 

Silk-worms, Editor on hatching them, 155 

Silk, Stevenson on the culture of, 174, 841, 863, 824 

Silk-manufacture, Badnall on it, 255 

Silk and cotton goods, AUsop on the fading of English ones, 880 

Silliman on Americnn steam-boats, 829 

Single microscope, Editor on Varley *s improved one, 857, 9dl 

Smiths* bellows, Campbell Y>n the advantages of a gentle blast in osiag 

them, 158 
Smiths* bellows, a Swiss improvement in working, 888 
Smoothing-plane for hard woods Williamson's improved one, 198 
Spike-head turning-tool for iron, 8 
Spiller's improved mode^of working the iigectiBg*pumps of Bramah's presses, 

65 
Spinning-frame for wood, Brewster's American one, 61 
Steam- boats, Silliman on those of America, 828 
Steamed food for cattle, Whitlaw on the advantages of 839 
Steaming potatoes, Curwen on, as food for cattle, 308, 335 
Steel, Kendall on cutting, by soft iron, 60 
Steel and iron, Bagnold on the Indian methods of working, for Damasciu 
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Steel, Vismara's thermo-larap, 361 
Stevenson on the culture of silk, 174, 841, 863, 384 
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Stone-coal, or anthracite, used as fiiel in the United States of America, 50 
Straight-edged hook- tool for turning iron, 137 
Straw, Salisbnry on the culture of it in Tuscany, for fine plat, 172 
Strapping razors, Rhodes on, 53 
Swayne on the culture of silk in England, 38 
Swayne on the management of hot-house flues, 148 
Swiss improvement in smiths* bellows, 388 
Swiss hatf-round drills, EUUtor on them,. 358 
Sword-blades and gun-barrels, Bagnold on the Indian methods of making, 

155 
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System of education, Maclure on the Pestalozzian, 16 

Thermo-Iamp steel, on, 361 

Tools for turning wrought-iron, 1, 113, 136, 226 

Tortoiseshell and whalebone, a drill for, 55 

Tredgold on Spiller*8 improTed mode of working Bramah*s presses, 65 

Tree, chesnnt, Kent on the uses of it, 27 

Turning-tools for wrought-iron, 1, 113, 136, 226 

Turning-tools for brass, Editor on the adyantages of burnishing their 

edges, 58 
Turning-tools, Manwaring*s handle and guide for, 226 
Turrell on preparing engrayers etching-ground, 129 
Tuscan fine plat, Salisbury on the culture of the straw for it, 172 
Tuther*s wind-furnaces, on, 238 
Vapour bath, on Whitlaw*s medicated one, 03 
Varley on copying or cutting screws in the lathe, 168 
Varley*s improyed single microscope. Editor on, 257, 381 
Varnishing brass- work, Editor on, 58 
Vegetables, Curwen on the culture of, 365 
Vehicle for the colours in block-printing. Savage *s improved, 302 
Vismara's thermo-lamp steel, 361 
Warping peat-moss, Creyke on, 201 
Water-blowing machines, Lewis on, 5, 77 
Water-wheels, Perkins's American pitch-back ones, 41 
Water, Griffiths and the Editor on the action of it upon glass, 71 
Whalebone and tortoiseshell, a drill for, 55 
Whitlaw*s medicated vapour-bath, 93 
Whitlaw on preserving and cooking potatoes, 160 
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